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(54) METHOD AND DEVICE FOR DATA COMMUNICATION BETWEEN CPUs 

(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate a stand-by time each 
other irrespective of an operation condition in a mating CPU, in 
communication between plural CPUs. 
SOLUTION: In data transmission, a data is written in an 
unoccupied area of a dual port memory 15 for storing the data 
temporarily, and a writing address of the area of the dual port 
memory 15 written with the data is stored in a write pointer 21 
data reception, the data is read out from the dual memory 1 5 
based on the writing address stored in the pointer 21, and a 
reading address of the area of the dual port memory 15 from 
which the data is read out is stored in a read pointer 23. The 
unoccupied area of the dual port memory 15 is recognized based 
on the reading address stored in the read pointer 23, before the 
data is written in the dual port memory 15 in the data 
transmission. 
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1 

[11*^1] 'pta < b t 2cj<7)C P URflcO-r-- 

ta^lhi-bb U:, -co^-^&^ffiSftfciffiEEtg 10 
^EO^co^Atb L 7 K U7 4- 'J - K# ^ > ? 

tf «r \Z , ME V - K * -f > * $ ft fc «HBJK* Hi L 
t*it Z&mb-fZ, C P UWf-?Ii^j£ c 

4fr •) C PUWf'-*iifll46ffl»cijv^T. 

7-*- 9 & Kfcft-f 4 fsfll^ St, 

£ *>E**SK K t-- * IftjftfcKtot $ 7 20 

4- 4 h tf-Y > * fc , 
ffJEE1t*Sfia» <b f - * ^BE*£tJ s tL7t Mitotic ffi L 
7 K U7 Srf&lfii- £ 'J - K#.<f > 9 b fc*-*-* Jlffi^ > 

■5"- * rlfgftii, ffifKE1W£B*)^i »J*ICt'- * 
§ i&tr tttt:, miWZ ii* 7 K U * 4-ffirE 9 Y h 
1" > ? U ^-^S^SHfli, Sf/Ev-f htf-f 

ut&«sftfc^#a*7 h'^Aizm-j^xmazmmmB. 

zma *) — h'tfj > ? Mm u mzr- 9 Mnvm 30 
m&mmmnzmn-r- 9 ims&trwiz, used - 

•f - ? § ^ ft tz ?Ife!cO# § T t&*rt-f 

3 ft tzffiis$L<nm*- ffi. L 7 K U 7, Srfttt-t- 4 U - K # -f > 
* t Sr#+iffiEC P Uffi-cf- 9 ZMm-tZ>MiB'( > 40 

S&ts b b i> t: v ifgfi#§ ji* 7 K U 7. £ 4 h # 
4>* Kt&tt L» T-9 S<gP#(i, JtFSfi y ^ J. ,-t? -f > ? 

s ftfc# $ r kV x cauo*v »T«riEge«»it 
tttE'J - k* -r > ^ utttt l. iria-r- ^ ii^n#icttr ' 

SeS2t«« B ttMBf - ^ 4- > S atf «r U , Ulrffi v - k # 
-f > 9 iZftm g ftfcfl|HEtt*Hl L7 K P 7 M«o-v»-Cfiij 
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HBo 

[nB*S 4 ] ^4- < b *> 2 o<7) c P U TbIcOt'- ^ ji^ 

*fr ^ c p ura-r- 9mmumza^x, 

r- 9mmv%\i, mac p u^i-aH^rrottnifwuai 

h sEHHiSo^ § ^^IctJsEBf -tfb S ft/c -f - ^ £•# # 
iiA . c O 7-- ^ ^* # * ft fc«rlEfE1t^B(OfflJ*<7) 
#5ii*7 K 1/7. 4- 9 -Y h*r-Y >?l,ztik®iL, 

r- 9%mm\±; ma 9 f h *• -t > ^ ci&m s ft^wse 
s # ii* 7 k u ^ i,zm-3\, » t m rdKustc b f> r- ^ 4- 

ffl L . Z<D7*-f> mi*- tb $ ft BUl"dgE-|f.^fi<7)15I 
^<^II^tb L 7 K l/X 4: U - K# Y > ^ L, ffirfg 

SEf- ^M^^ufiiafiatigBufrfaf'- ^ 4##& 

7 K U 7 1 * T MSEf £1191 S O fr S ffltt 4 ^.fJi 
^■■fk-raDf-5-ftJL^. yl-t, 

- OHf^ti - y h T-Bf *Mt 2iLtc7>-9Z-mmzi& 

wicie«^ Bic-f — ? s 4 ft mi&nw # ii<^ 7 

7 K V* ift#i-t&')-h'#4>9bi%-jrz,mi3'<> 
T-'-^iKifB^li, flJEBSHHti-'f HCTT-'-^^Bf-^ 

4iute7 -r h > ^ iz&m u, f- mrte 

^ ^*"Y^CM?^tlM7 KU-7tc*o'v. 
T1«rEffii1Bi6«*» r- 9 4rSl^iH L, ffirgeSt*(±5 L 7 

- K*V > ^ (ct&^ $ fttfJESE^US L 7 K u 7 \z&-3 
v»T«TEE1SI|5Bo«(rfE3& § ®« 4- Sllfti- 4 C t 
t-taCPUP^T'-^ i£l3&fi 0 
[1S*JK6] i!?^< t (> 2 owe PUt, 
fflEC P U* I *-f4H*<DaflJ«»;3Bcfv»r f - ^ 4Bf 

ik$tt£-7'- 4- -n#fi*7»c «ttr ^ EHisiat, ffirEE 
tlx Btr-j § a J ft fc M*«7* # 7 K u 7 
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L7 h'UXiftmirZ 'J - K*M >9 b £*-f *M 

recpuM-c7'-i'*a«t*a«'f>i'7i-*.fc«: 

fix, 

f-^a«i*ii, meb§ v YKxr-tzm^ 

<fcU iWBH-fti-* hTNflF-f-ffc ME 
EffjR1E«>£* ME#§&*7 Kl/7 
frME?* h** >*fclfrttU f- ME 

TMEEtt*«*fe7'-*«:tt*WU MEtf*tBL7 
KUXfrME'J- K#4 >*m&WU MEfll*fflLfc 
r-- ? 4rif E«*a- -J h K. T^If - L , MEf- * i!Hl 
l*tct»EEtti«fcMEf-i' *:»Satr«H;, ME'J 

v»TMEEtt«H«0MEffiS***Bllfc1-4 it*»» 

[flf$9 7] ^<tUc«0CPUB©f-?II 
*rfrd C PUKf-^M^St:fcv>t, 
H*ottflMR*E*U 

f - *»«B#i±x MEftflMRKfc-^TMEr- * £Bf 
^~fbU f-^*-l^ttt=»tt-t*E1ii!E«oa#** 
KMEing-ftSftfc-y- 9 itm 

S&*:h.fc1WEEtt**«0«*<0#§2»*7 KP*£:7 

HE9-f h'-K-f >*UfcttS*tfcWE 
«£&*7 KU^lC*cfv»TffirEE1l«a^<bT'- 9 £ 
HE*W U COf- ^**0t*m *il;fcltEE*llE«0« 
HW>tt*aL7 Kl/**'J- Krf-f'vJKlMflU ME 
fit*ti Ltzr-9 t«Eft1«*K*-^v»"C«-?-L. 
ttEf- mcMEEtg&fiKMET'- * & 
frMU, ME 7 — K>JM v*»c»tt&*tfc«rEBl*ffiL 
7 K U*^v>TMEE**11«>ME£*flWt*Ett 

[IS*J18] 4>fc< t <> 2o<ocpura<of-^a# 
tff^CPUM-f'-^afl««^iJv»r, 
a* <7>^if $ r * E*i- * E*#a t » 

tt-*-*E*«E«fc, 

DtEEtttii:?- * § & **l a* 7 

MEEttSEa^&R^a Lfc-r- * 4rME*MMRK*cf 

MEEtt««*» <b f - * an** a £ tLfcffl«<btt*LtB L 

7 K^tftnti'j- w t * > 

f-*anm#ii, frEif^bi-^ n:r?-^H 

<bU COflS-g-ftJL^y h-CBf^b$tlJtT'-5'S-fFE 

E**«<o££3«K»fc&*, ME»S&*7Ki'* 
*tffE?-f h#-f >*K»fflU r'-^S«»#li> ME 
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.TMEEttiSllfrfcr'- ? 4rll<^.|±j L> MER^tB L7 
KU*«rMEU- K#-f >*U«ttU MES&*aL>t 
H:t«fL, MEr-*jMfg 
■»K»EE11«tKfrter- ? *#£&tfMl-, ME 'J 

- K#-f >*»:H§iW S*tfcMEM*fiBL 7 KU*K*cf 
v»T*tEE««B«5UES#«*«rEBIi-4c t 

t ?z> c p u m r- 9mm%i& 0 

[11*5 9] 'Ptt< fcfc 2 ococ PUt. 
10 H*«0«fl|««:E*-r*E1i#Si:, ME»t*K»-2 
^T-r-^^Bf-f-fb-tiBf-f-fb^L-^ ht, CCOBf^b 
y h T'Bf -t^b S itfc f - * Sr -lttti:»lftt 4 E« 
MEEttaBK^-** 1 *^**!*:**^* 

#K*-tf\/>TMEEtt*«rt»fett*aj L^;7- 5- 
t4tt*a-7 hi, HtrEEtt*«*<9^-^* t E*tfJ 
Sitfc«*OE*aL7 KU*fc«MAi-4';- K*W > 

^ t *r*i-*DtfEc puratf-}' s-am-t-sa'd'f > 

20 T-f&mm*. MEBS^-fb^-y MC-tr'-i'SrBf^ 
<bL, iOKftiiy h-C-Bf^bS*tfwf'-^4:^fE 
E*4lE«<0^g*J*U»#ii*s «TE»#ii*7KW^ 
SrME5^ h»K4 v.*Kfc#iU ■f'-^*««Fli, ME 
7^ h^W >*K$&ttS*Lfc#§&*7 Kl/XCi-^K 
TMEEIS^fi^'bT'-^ SrR^aiL, MESE*aiL7 
KU^tEEU- h'XJ >9\ZftmU -IWEttAHiLfc 

r- ^ iftESfi- 7 h cr«*b, iEf- * mm 
B»UTWEE*«E(=WEf - 9 4:##iitrMlc, fE'J 

- K** >*K»ttSftfciWEBl*tHL7 KU7Ci-3' 
30 ^riWEE**«OHrEES«i«*:E»i-*i ti&m. 

0] ^i<tt2o©CPUK^7'-i'i 
fitrff^CPUHT'-^aif^SUiJV^T. ' 
MEC P U*»*i"*«»cWli*Ott««o**»c,aMf?i- 
iilWHW-f ^^-^ ^^*E*U, 
f-^aflii^Ji, frE'f >fy ^^cjSorWBIiMSo 

tcfto'v^TmJET'- * WMfcU ^- ^ Sr-Bf^l-tS 
tt-*-*E**«Offi§«*UiWEW-*ftS*i.fc-y- * * 

r-9%mmu. tE? b*'^ > ^ utttt s jxfcuna 

^*HJ L, Z.<r>?-9 tfm m 2 itfc«fEE«*m w« 
i^K^.aiL7 KW^i'J- Ktf-f > * (zt&Jft U ME 
L r- 9 * ME > T v 9 X. T flj E«» 

MEt'— 9 a««FUMEE«*l« UMEf - ^ ^# § 
50 trmtc. ME'J- K#-f >^K:»«5tLfcWER*aiL 
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[H#Jll 1] 4>&< t & 2oc7)C PUH«f-?I 

mm c p u * ^H^ro^if is co tpfri aiR-t 

* tt««*H > ?* ? * * * ieif.-r * Ett^a t , 

&<n&mn<o*frhmm®L$:wsi-tz>tt uc, cos 

= 10 
«-*-*E«*«i, 

mee««a c f - * a<# $ as iijt«*<*>w # a* r 
fflrEEiftta4*feR*tb itf- * *inrEE*?aKE 

* t t fete, i<0««Sii3tftflt«lK 

»^r«ft4ata-7 hb, 

friagEisse^ <9 f - * tf j »c* aj ? n tzfa&nm*- as l ■ 
r Fuxttom-tzv - t**rr&miB4 > 20 

r'-:5'^«Bfl± > mtim^it3---y K:Tf-^iHf 
ttU iOHf-f-^-y ht?l»^fcS*LfcT'-^tiitlE 

E«&e©£ iwiB#sa*r 

rffiEEtt*«a»fcf'-**fll*fcliU ltrEtt*itiL7 
KU^SrfTE';- Ktf-f v*u««u *rEtt*tBLjfc 
f-i-^fS^a-'y hKTflHJ-U 1trET?-*aS« 
l*»;i»EE1i*lE«»CT)(rEr-^t#SjitrlltrU, UJEV 30 

v»T«rEE1«6««lWrEffi#***Elt-*-4Cl t £#$c 

t-t* cp uw r-fmrnmito 

[W*3S12] ^&<tt2ooCPUt, 

4 ttiff $R<7) ^ y 7 y ? * % 4 E«^R t % c «oE 
*^gtUEtt**ifc>f >t'7 ^^^ttoTTWTEttftoa 

£©»R$*l 

u t&tt-r ^ e«& s t „ MEEff net; r- 9 tJ*# # a 

* i: , fflTEE1E3eB4*fcK*tb Ltf- * £ flrEEtt* 
RKK«3*.fc/r vf7 **u«oTi»E«S:oftfllii 

«-f*'J- K*V >9 b **+4i»ECPUB-C-7'-^ 
r- ?3Hf B#<4, .WEBt-tfti- 7 h ICTt-*- *• 50 
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Ett«ao2§«i*n##&*, «rE#Sii*7 ku^ 

h** >*KftfA3 7 Kl/X£&*V 
rS(rEE1ii*«*»^7 , '-!?*BE*tau, WEtt*aiL7 

7-9Zms&@L^r3--y MCT«-?-U UirEf- * iSfll 

k mmimMm. ^mur- ? * # # &tnwr k , we y 
- K**-r *i7titJESi*aj l 7 ku^u*c? 

v»THrEE**«Wi)trEffi#fll*«rE»i-*c: t 
[0 0 0 1 ] 

[0 0 0 2] 

[^*<oSW] t^jfe, i<oflwcpu^7 v -^ii'fi^ft 

14, 0 8K^-T<J:-7tc, JilOCPUlt, »2©CP 
U2t, il<OCPUlt^2©CPU2 v>m~fr&t 

b , $iocpuu fi 7^**- h^'js zmm-f 

2>-?-?;*X 7 t, «2<OCPU2tfa7)l'*-h^ 
J E'i5*-fSt*T'-^^U9t, ^lWCPUlisJ: 
^2(7)CPU2 OH Srfr "5 v 'J 7 ;Uii-ff -f 

[0 0 0 3] COJ:^:««?W;^CPUWf- 

[0 0 0 4 ] fi()S*?^10CPU lt*2«C 
PU2 tcoa-fi-f- ^4(7)7" jlt;v*'- h^^e u 

a*Pt LTi'JMff I RQ£H«U «2WCPU 
L> J£IR. *l«5CPUl«*»f>0#§ii* % ^2<7)C 

p u 2 mx-<pm*.m u ** •) 2 ococ p u n t?o 

iflffltf- h (H^teL) tm^xft r> z bx\ CP 

u wo r- ^ min t -$m-t z z b x*>z> 0 

[0 0 0 5] 

[»Bd*#fcL.fcT *■*-*»«] L^U 
*©H8kO CPU HOiifi^TIi, /n > KvxOI 
<o¥-9 9« ^T-* 4 a& k , -75* J # # &*.Wm 
14, flfe^P)OgS^tbUSr^fe^»titJ4*'5:(b^v>tv^ 
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[0006] ttz, nu^yy y^v-T^^-j-y 

[0 0 0 7] *»WI4iOJ: 7 fcMH*»*i-*fc*K 

1- a £ t tfr & h ttfifc CPU N i tfgfi t 
[0 0 0 8] 

EE**«©*aW)#*&*T KV**?4 Y#4>9 
KtettU ■7*-**«WP«±, ME?* h*-f v^l-tett 

> * l, fljEf - twfrEE««cuinrE 

fc«rEWE*a L7K fcafccft/»T«rEEtt»1I«3*IE 
[0 0 0 9] £*UCfc!K EltRa^^UCftfe&^tt 

[0 0 10] tfc, *»930CPUHf->ailll 
t±, t 2o<73CPU HOf- ^afif^fr^ C P 

Ufflf-^a^HUfcv^T, r-**— 8*«)fc:«*H- 
i> Ettlt It i«E1Wtli:f-*'* f tiailifc« 

y^-xiffiz., 7-*&mm±* WEE1SBIIQ3* 
«J*U'f-**»#i&trfc t tie, »Et#a*7Kl' 
xSrffiE?^ htf-f >*U»ttU >-*S«P*tt, Till 

v»T»EE1t*«*»t>f - * *tt*ffi1-fc 1 1 KB 
m.^thL7 KU^SrffiEU- K#-f >*K»*AU WE 
f - * aAttlcffiEEttBS icurE-f - * *» $ atrffl 
ic, fE'J- KdM >*K»ttS*ifc1»Ett*ail,7 K 
U 7. £ go* v > T ffTEEttlta <7>|U ES § * B»+ 4 

[0 0 1 1] CO«/jScK± »K E*tt«* t -7A'fc&ib4 
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[0012] £ <b (C, ^<H2o 
^)CPUt, f-^^-SfSfjU^tiEMit^ d 

l/^^WS^ h*W>*t «rEE«««*<->-T 

-^75 i M<^ai$n^ffl«(oK^mL7 kwx 

'J - K#W > * t **-t4iWEC P UF^T-r-*- ? £«« 
l-SfflflU >?7x-Xtm, -r*-^^«B#(i, ft 
EE1t{£Eo£#fSi*U7'- fciU, M 
10 E##a*7 Kls* fetter h'-K-f >*KftttU t* 
-^S€5#(±> ItrE^-f Y#<( >9lzftM$titz$&& 

h-y w^i.zm^^xmmimMW.^hr-9 in^m 

tkttt, lttEBl*ffl L7 KUXfclirE'J - K** > 

9 izfeto l, urEr- *3Mi ttKitEeititiEcifrEr 

lttEtt*ai L 7 K U 7. U«cfv»T«rEE*««OlWES 

[0 0 13] E«»«*«7^K«:C>«: 
v>f&B-C\ »Sa*t«*aiLts:v»»;*PiJ|)3C7jJ'-t 
20 XtSiti'ti, Hv^^*,B$K«r^ : ^t-t4Ci:Af 

[0 0 14] *»WWCPUH-f-^ia«*tt«±, ^4 
< t t> 2o<OC P UF^cOT'-^^'fl^ff-? C P UKt'- 

1WEEtt««0**W||SiZ k *7 
30 "lflSixfclltE*Sa*7 KU^U*-^v>TlKrEE«*« 

h r- 9 4r^*Hi l> z<DT-9i>m*-m2titz mi 

*&WL, i»Ett*aLfcf-**iWE»t«ua6^r 

«t*ffl L7 K U x v»T«rEE**«w1»E2gS « 

[0 0 15] ituci E1S^S^7;u^^ c,^v^fg 
H-Cv »Sa*fctt*tbL.*Sv»u*|B])tB(w7*-t^ + 
40 ZZtrfX'Z, !L^<r>W*>f%NlttWi:-tZ>ZttfX-£ 
itktt:, CPUWoa«f-^4:CPUrt«OB3e 

[0 0 16] itz, *f^CPUW7-^MM 
J±, ^4'< t 1>2-o<OCP\Jffl<D-7-9mm*'n > ) CP 

uHf-^aflnsiiKfi^T, itrEc pumsH* 

U»«i-*E*iMlk', lWEEiflSltu-f- 
50 Sitfc«tto#§&*T KU*$:tett1-*7'f 
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9t, liffaKit^fi^tjK^aiL^T'-^ ifriamffR 

r- 9 miA-iaz ixtzmw.^^ ltyvz. i^m-r 
Ktf-c £;£i-*affi-r ^7i-^ig 

ME?* h#-f >*K*WS*Lfc#*&*7 Kl/^Ci 
^v»TiWEE«*E*&"7'-**tt*aiU HEttfrtil 10 
L T KVX fcfflrE 'J - K # * > 9 cftft U HEM* ffi 

aS«B»U«fEE**«UiKrEf'- * *»§&tri»u, ffir 
E>;- K*'-f v^K»ttSitfci»EK*aLT Kl/^t: 
*^v»rWEE«*6«o«fE^#«i**EI»+4 it* 

[0 0 17] dofllJftKJ: r> v Ett*«* f 7^U«: <b 4 
v»*EHt\ Steffi LS-SlvMZ|^»3HT^-t 

f^ttti:, cpumojiif-^tcpurtso 20 

[0018] £ C, *|g^cD^ei±, ^i<H2o 
cDCPUfc, fltJECPUA f *-1--J>@*-C0@1f|gtC*o-^ 

a t , «rEE**«u f - * # & $ titcim<om # 

^t, *trEEit««3i^ f - ^*n»*a $ 30 

t Sr*i-2.MEC PUHt?T'-i'*ji#-J-^jSfg^ 
7x-^tt:«i, -r-^iiliBffi, fllEltf^fca.-y 

Stlfcr'- ? *r«rEEHI611<0^# flr 
E##:&*7 KUXfcfrE?* hsJM >7i::t&*flU 7* 
«TE9>f >*K»«3*l>fc#gi£ 
*7 K Wx K*cfv»-ctHEEfM«*»fe^'- ? ^Bt^til 
U I5E^*H1L7 KV^^HfJlfiy- K*K>f >^^t&tt 
U li&EE*tB tflrE^-S-J---;' HcTft-f- 40 

U «TE-r- *S««#UfflEE*tt1lUlKfET'-* ** 
#?itrfric, frE 'J — K#4 >*ui«fl3*ufcDMBtli* 
tB L 7 K izm-o'^ r WEE** HOiWES # 

[0 0 19] CO«|:± E««**«7/UKftC,4 
T-£&£ i: fcu> CPUffl«lff-j'!&CPUl*l3(0 
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[0 0 2 0] tfc, $^<OCPUSt'-JI<IM 
ti> ^& < it 2oi?)CPUf|Of- ^ jlfif "9 C P 

uWEBS^kSit^f-^ <r##ii*s znr-irflm 

^ii**l7tfrEE1t*S^S^S : #a*-7 

>*ufctt*JifcttE##i&*T KU7i:js^>Tit 
?^?tfFEE18t*fi<7)fS«WSS*{iJL7 KUXfc'J-K 

# -f > * »c»tt u HfEtt* aj l 7t f - 4- «(rEttiff« 

frE7 v -^S:##jitrlSf^, ME U — K#>f > ^ tc^&ffj 
? ti.7tltrfSSI* tB L 7 K W * Ug|c?v»TtSfEE1S*B<0 

[ 0 0 2 1 ] itttcJ; E1S*a#7;i/U^e>^v^ 

h i t ^-C g , S v > nft % B# n S: ^FH t -5 - 1 tfX- § 
*tttu, CPUWoa«-f*-^*CPU41.»OHjg 

[0 0 2 2] £<bU, *«MOCPUMf»-^a«»il 
l±, ^-^< t i> 2o<7>CPUFflcOT'-^aff -7 C P 

S7^h^y?t, DtEE**«*»'9tt*tllL*:7*- 

^t«rEEflMRK*^>r«-5-r4a-§-j.iy Kt, «r 

K Srt&iW1-S V - KjK-T > 9 t m-f&MiBJ >9 

y j.-x*ffik. s r-*&mmt> mBm^itJ-- ? v 

\ZX7-9*® J %itL, .roBHHfc-a.-* M?Bf-^ft? 

tit:r-9 *:«rEE«*ao2g§«j«u#sa* % me 

ffirEE*aJL7t7 v -^4'ME : e[^--3---y ht-TfS-t 

l, mmr- 9 mm^zmmm^mzmmr- 9 

tHL7 KUxc*cf^-ciWEE«tt«w«rE2g#*i*«' 
EEi"4it «r!|#»4: Lfc««**LT^i, 
[ 0 0 2 3] ;o*(KKJ:»), E*«E* t 7^tz&<b'S: 

t**x-#, Hv^^F*>B#WS-^:||ti-*c i^f 
T-§ * 1 1 t C PUMfir- ^ Sr C P U^fflSO 
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«lffi»*a«iFfiglJUaE-CS40-C, J: 
■f Wr* - 9 M1SW RT fig t & 4 . 
[0 0 2 4 ] * fc, #5£iK<o£gff ii % jki <H2oo 
CPUt, B*Ottfl»««rE«-r4ffi«^ai:, flu EH 

f- * «ra-S-f4«*ii y h t , flfEEtKSBrt*'-. f 

'i - K#-f t *<k-tz>mtic puntf- * fc>ng 

-^jffifg-f ^7i-Xt £{8x., T'-^^H#(i> if 

EB»*fl:.3.sy M-Tf-^&ug-SHtU c: confab jl 

Ut5&*. irE^#&*7 KUXfciTE? -f > 
?Kt&ffiU •T-*'£-llB#l4, iJE^-f h*-f v*K4& 

■r-*£®!*mU tM2H*lHL7 Kl'XfclffiE'J- K 

-v h x l , mter'- * j&<ib$ utweb&hmk b k 

ifEr'-**££&trlffiU> «ME«;- KjK-T Ufttt 
S *l*:ttiBK*lU L7KUX K*-*v»TffirEE1I«BO 

V4 C 

10 0 2 5] £ i »j , EBttfi**? ;nc 4- 1> 

v^H-C, #^ji<^i:f*^aiL*i:vMc#|SI»3lcr 9-k 

f & 4 i: fc t CPU WOii-ff-?'- HCP Ufl-S&cO 

m^mmmz&^^xm^'itLx^mLX'^, st.t: 

[ 0 0 2 6] $ fei;, #»9§coc PUBf- 
fi> ^-fc < b & 2o<75C P U WcOt'- ^a-BSrffo C P 

u n 7-- ? a A Mi k. is v » x , flu ib c p u 

<0@*WlttSffiWt'A'f>^*?-r4a61 i »^lO-f >-r''V 
£EftU t'-^^IB#(± > flrE-f WUftoT 

JtfcBtiW&U&^V'-ClirKT'- * SrDf-5-ftL, 'T- 9 £ 

-nmzrm-t 4 E-tttsaos * *h*kirbei« s-f b $ *i 

1SttfiO«l«<D«£ &*7 K UX t- 7 -f h *" -i>9 Kffi 
tt L , f- ^ S^ffflf (i , Mi 7 4 YX-09 iZl&m ? it 
izmtlt IMTKUX Ulfe-rf v< TMfilffi«ISB56» & f 
— ^ $rsjt*tti L, ZCD-f— 9 Wyt&to ? H^fltflCEBII 
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fflttttaKlftRf-*4:*&&tr*riCs fltrSS'J - K-+*-f 

> ^ icfttt § fLfcfl58£M*ill L7 K U * ic^o'o^-c ijgti 

k« »a<o«FEs § sifts * im-t ^;tt«tt4 u 

[0 0 2 7] dftlcfc E1-I^ffiA t 7;l'U^t-.^v^ 

h-c, * $ a* t Hi l z n^iz t\\ mm K T ^ -fc 7. i- 

4 £ t ^T- g , 3f. v»Of**, D#Fn1 1 1-4 d t ^ S 
4 1 1 tc, CP U HWflfiT'- 9 £ C P Ul*3SBS>t£Sfc 

•> ^ x it n \z » x ttfira ^ a« l , s n t mm 

'J -r-r *ro)±L. £ •) S5V>-b*i 'J -r -f co^- 9M1Etf 

[0028] it, ^fs^ocpurar'-^aM^B 

WU i^^ < t 2 ocDCPUrawr-^jHiSrfT-o C P 
UPbIt-- >jiffl»li:lsviT, iistiC P U 

% Eti-t 4 EtS#© t > -1 »E*f« \z EtS ^ -f > 

f v ^ x \zm. o -ciriBa»«>ftflitt w * h mmn * m 
20 #?i-4fc t coa*?stLfc*«*ta6-=fv»-c-f- 

T-fli^t S itfe f - * £ - B*tt 4 EtS^B b . 

iTEEH^E Cf-^itS&SiitatotsaA 7' 

k ux ^ts^i-4 7 4 h m > 9 b . tteeit*a^& 
l/ct'- 9 ^mmm.^mzim. ? -t >fy 
9-x\z'^ xmzm^icomm <o * &h mmn t- m^i-t 

4 b b *> iz, z <nmiR 5 *itftfi«t:*^v^atti 
• ^ yht, fluEEIS^B^ p. r- 9 7i f St*(ii ? it 
^M^Ogt^m L T K U- x £f&*fi-f ^, >J - K#>f > ^ t 
30 Sr^-s^aHE-i > 7 i-X^^ix.. f- ? :>^f Bf=(±, 
ttEWfl-fti-f H:Tf-> tBS-^-'fbL, dOBf^t 

z---y bxmwtisn.tzT-* tmRummmvuzm 

mzttkiL^, fflrE##ii*T KUX*T»JE? -f h^-f 
>^U»«iU 7"- : S'^:fiB$l±. fiuE7^ h#-f >^ic 
ttM $ it fcttf * a* T K u x k Scf v> TfltrEEflSfeB^ 
P> -f - ^ Se^ ffi L , flu EgE* ffi L T K v x £ flUE 'J - 
K X 4>9 \zfe® L . DireM* KLfcf-n Tfirffia* 

a.-? vizx&^L, mti-r- 9 mm\zmmtm$iw. 

(CflUE7-*- ^ «r#g&trlK[U. iTE'l - K sK 4 > 9 \zfe 
40 m ? *i^HJEaK*tii L 7 K U 7. H3fec/v> TflUEEIS^B 

coirEffi s ffltt ^ giia-r izbi^mtitzmuLi M i 

[0 0 2 9] i cofitfifcu X > BttSSBri*-? ^ =Cc c. 4~ 
v^ST% # § b m*-m L 4- Jiv^ c^PJKU 7 ^/ -b 

-e§ 4 1 1 1 ic, cp u w<^)i<gT'- n-cpu f^jsiscd 

> r-v 9 xlf vratB «*a« L> tifc 
a««U*c/v^-CBS-?-<t L T^ltSi-^ t \Z I I? , H 

50 UfllflflR«:tt»ffl80(CfEX-Ci. S«b»c»ffi«a#0-t 
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*a $rro]±U J: l?iB5v>-t-)rjL 'Jf-f cor"-?;! 
[0 0 3 0] $e>Ki, *M^cD^{t(i. ^<H2o 

St/u K EtS ? ft it 4 > f y 9 7. iZft o -c 

- co;i#: $ ft.fcttfl«ft ic£c?^ -c f - * £• «f * b# 

- * v5 { # i A 4 ft. co# §aA7Kl/Xtfi«t4 
5 h tf-f > 9 t % ft'tfEBe* ISll3»»<bR*.Hi Lfcf - ? 
4- ir lEtaH fSU Eli S ft rt: > f y ^ * iz$L -p r Si f fid 

&$kv>mmm<otpfrt>mffi&$:mjRi-& tttiz. z<r> 
tteitimmmfr h r- 9 a $ ft tz ffl&<n®.A. m l 

f- fltE* ^fcj.- hc-cf-* t-BS-g- 
<t:L, i<oBff^b^--y bx~m j fit$titzr-9%mz 20 

mrin##ii^r put. 

T^rgSfE'ltlltt^^T'- * iffifrML, UirEgE*ttS L7 

r- * **sMi*3.=. y h k ra* l , m m-r- 9 mm 

- Ktf -f > ? IC^^ftfeffifBE^m L7K U.X H^o* 
^*tfifcfc*f*«WlllrKS§«i*frlB»i-4 £ t 
tLfci*ttLtv>4, 30 

[0031] cco^/stcj: »K mmm-fty friztthti: 
-ci&t t uc, cpuiooi«7'-j'tcpufi»o 

[0 0 3 2] 

i&wn&mvfcm] jut, ^ftwv&mwmiz-ov 

(* 1 conifi^us?) 

[0 0 3 3] HI (±. ^Qqcoft 1 OHift<Ojf^«7)C P 

*1©CPU1 It, S2WCPU1 3 ;« 50 
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m i<nc p u 1 1 tn>2 <r>c p u 1 3 ^^(cfrft-t-^ u 

ts llOCPUl 1 tfiTA'sK- h>*'J 1 5 
^■t-i-r-^y^^ 1 7 t . f 2COCPU1 3tfi7.)l/ 

#- h > * >;i 5 i-mmtz>T>- 9 /x*x 1 9 t 

»1 WCPU 1 1 £±V f m2<OCPU 1 3(Cfctt^T--^ 
T;V^- hyt-^'j 1 5'N(OT'-^<75t:§iX<^<7)^^7 K 

« 1 OC PU 1 1 Jail/^2 0CP U 1 3 HfcltS-Ti 
r ;u -K 1 5 <d r- 9 <r>tHh.^ l <r> Wjh r 

[ 0 0 3 4] >t:%iUO» 1 O^JfcnSfllottCujSw^ 
r, 12 tC/Fl-i i tc, frCPUli, MCPUtOl 

^3 3 ti&tri&mj >97^-7siMrm-ti>o M 2 

i±, »i<ocpui i oaeo^i-xoarD 

y i/iaSr^L-CV^o UkT, lKl2^fflv>T. gl^CP 
Ui iwifi-f >9 7i-x<o«H6uov»r»Wi-4 0 
[0 0 3 5] H 2 (a) i:$tlic, »«*«y*->p 
3 1 (CiJV'T, IIOCPUI 1 ^m2ff)C P U 1 3 IZ 

7*-9&&mi-&m&te, t-r, h^cpui 1^ 

'J - >?23 KtSffi $ ft/-^iU LNBter K U ^ 

WCxL-fh* ;:t, U - K*V > ^ 2 3 icti. Wffifs » 

i 05CPU i i #y'a7Ji'#- h j<^e'j i 5 

t*-?'~9(D') *, % » 2 «C P U 1 3 75 J Bt^B!*aj L<:f 
-^<0$Effl^?ftrv^ o tot, ^lCDCPUl 1 
(i, »2©CPU1 ■S^tm^Ui LTv»^v»-f-^$E 
ffl Sr *B c: t T- # ^. O -c\ co Ultf £ F^H L 3g § ® 

[0 0 3 6] -*v>-c% ^lfiOCPUl 1 T;u#- 
t. SSlcoCPUl Hi, »#a*^7ffl 

(W^, tirqj tnft-r) *ai7j-r^o ^cosiji}^^ 

#-§-(i, tSScco CPU ra-Cyx > K •> 3. 1 9 ifift t^r n tz 

[0 0 3 7] iCO-Si^^T I RQCISCT, « 2 co 
CPU 1 3 75*, ?-{ h#J>9 2 1 

ISAlli LfRJ*[*jco-7'^ ^ i-IS^ati-rt t i> ic, 'J - K-K 
-f > ^ 2 3 i:§EAffl tcorajST K Uxfci^TT K u 
^««tS„ R*llJL*«S£T-r4 t, IS20CPU1 

[0 0 3 8] dWM^iB L5ET I R QUIotT, % 1 co 
CPU! 1 *f, -J - K^-f > * 2 3 ? ft 7ig? L ^ai 
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1 lHj(t2^CPIJl 3-^C0T*-^O^g«r^LT 

[0 0 3 91 H2 (b) KSi"J: ? tc N 5&«*v # 

•3.-^3 3U4JV»T, SglcOCPU 1 1-^2<7)CPIJ 
1 3*tf-?tMt4»*li, if, igl^CPU 
1 Id*, *20CPU 1 3*fc»*fcft*:**&**7 

*R*tt+fI**:Sjt1-4o ^lOCPUl 1 10 

a*, f^T^f-f^'j 1 5A^tt*mL«ratP3*>f' 

tilLWfcT-t&b* »lOCPUl 1**, IJl*tflL*7 
IRQiMt^o 

[0 0 4 0] JSLt*)J:dfc, *«qg«»ft l <D%m<oltm 

f^r^tf- M^U 1 f> U-f'-^**#Siii ft/c 
fRMO*gji*.T ^ 7 •< h#-f 2 1 20 
£ , 7^7;^f- h ^ * U 1 5 r*— * **IR*Hi £ ft 
fc«J*0»*ffl 17 KVX^ttti 'J - K*M 2 

3 i: * * i" 4 ill! -f>^7x-^ £l£tt. r 7 - ? mm D# 

£i&trfc fc fcU. Hr§ &&7 YVXi&y <i btf-i > 9 2 
1 Kteffl l> 7* ?£fIR$(;}\ 7 * h ** > * 2 1 Kfft 

aT^#- h * 1 5 i:f- 9 trifle 'J - 30 

K#-f > * 2 3 fcfc*fiSftfcM*tB L7 Kl"\XK«-^v» 

•C> 2f W L «:3LV^U*PIJn £ T * -L* 4 

4 u 

[0 0 4 1 ] flu ±E*»0»»tM4-o^CPU*« 

fsiti h ft 4 o r- a 4 o 

[0 0 4 2] H 3 £ J: UTS 4 14. *li?B<0& 2 cOSIifcO 
JBJR^ CPU M a«»fe t^t7n-tt-h^*4 0 

Ei 3 -*oc p umoc p u icr- * 

h'Cfet). [14(4, -*OCPUy/1i!l^CPU^^7-' 

U/ji S ft*: CPU Rlfiff % E K is *t £ JS1WCPU1 1 
kU tt*tf>CPU«r»2 0CPU 1 3 ^LTift^i- 

4o 50 
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[0 0 4 3] [33 <£ 0 ^ *%W<7)'ft 2 cogjfitf) 

l(7)CPUl l 7i\ $2(0CPU1 3**«->OBE*tlJL* 
TIRQC6CT Uf7 7°Sl) , M-K*M>*2 
3 i*&R*HJLWMft7 h'lsA#JiVfcT7 Kl/X*R* 
(^7-;7'S2) % *-r?7S 2-C»feftfcR*tH 
LTO7 KU^isiOf^TT Ki/^i:|oVtfa7;v 

(Xf7 7"S3) o fitt, tSltOCPU 1 l»Tf- 
* SrSlffltitdli, 7 7S1T% *2(OCPUl 

3*»<b^«*uiL*7i Rcj*±tfttusfta^»^>-e. *t- 

[ 0 0 4 4 ] &VC % ?4 Y#4>92 \ \~WZ&frffl 
te7KU**»#!L (^f 7 7'S4) % fa7W-F 
^'il 5 ^-r- ^#^7Atr (7f 77S 5) 0 
W^Tl^:^ (^f 77°S6) , 70^0^2 
l*:t*a**T7Ki/^tflHiL Uf77'S7) , 
#*&*3ETI RQ*»£+4 (Xf77S8) 0 

[0 0 4 5] 113 L/sZ^-^iifgfikSUi-oU^C, * 

Sft4 <>c0"C«i3&_< . Milt 7sf 7 7S5<7)f 

7 0 -K-f >^ 2 1 --(7)^g3i<^r Kl^7>co|&ft^t7o 

ttivs *4v*<i$feu^-f i^oni 

[0 0 4 6] d4 iC^i'J: tl, *%^<0»2^i6j<o 

*ibo c p u mmm?5&<nr- 9 fii*ii:8^t, » 
icocpu 1 i/A »2cocpu 1 3^to#sa** 

T I RQt:teCt (Xf7 7*S 11),?* > ^ 

2 1 fr?>tSfi*Btt7 J:^T7 Kl/XtR 

<^aiL Ufyrs 12) , X777S l'2t?»<bftfc 

S556-t"4 (Xt7 7 4 S 13) 0 

[0 0 4 7] fc^'C\ U- K#-f >^ 2 3U»^ffiUnil 
JftTK 1^^*»«L (XT7 7\S1 4) , -7*ATiI/-K- 

1 r>3&»feT f -^SrM*tB-t Ufy^S 1 
5) o i7c^* L/j^TL^f; (Xf77 , S16) , y - 
> ^ 2 3 Utt* ffi Ltc77 K l" X Sr«M L (.x x 
v/"7 n S 17), R*ULSE7I RQiMt^ (x-r y 

ysis) o 

[0 0 4 8] 94 iC^UfcT'-^jSWatauisv^T, ^ 
r y 7"S 1 4 y 7*S 1 7 ttJftllWPHU ' Clftlc 

K3gSft4t^>"CI44:<. x-r-yrsi 5c0il 

*fflL»f**4T-ofcft-C, Xf7 7*Sl 4i3j:r/X7-V 
-/S 1 7 COW - K# -f 2 3^0l»*a5LT Kl/^<?) 
ISttSrfio-Ct Av^o fe^W^U'J- K'K* >^ 2 3 
lire A ft L 7 K U x 4- feffl L fclft-C , -7-- 9<r>l1t^& L 
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[0049] ^nxiizmmzntzcpuwr-tm 

he 

[0050] *1 PU 1 1 ^<bgl2?>CPU 1 3 K 

r-fitj&iB-t&m, H3i:*tJ:^:, Si^cpu 

1 H;U3l/>T, ^r-;7'S2T- | J-K^'f>?2 3^f ) 

ft, »fcJtfcflfc*aiLH$67 Kb* is £0^7 7 Ki^x 
ci^rxt ^ys 3t?fi7W- h ^ i 5-. 

>*'J 1 5 K-f- ft* 0 *V>T', 
*#a***»T+4i:, Xx*7S 7-*it*, 
-f 2 1 i:SIM^T7 KUX^M^ix, * 
7"S 8T##&*S£7 I RQ^fflftSft-S,, 
j [0 0 5 1 ] -Ot#a^7IRQi:$i:t, i2<0 
CPU13Ki5V>T, EI4 C^-fr'-^^iaia^to 
#L*o 3{CJ3V>T, *#i&*5£TIRQ 

4rS»t«St, Xf7 7S 1 \irh*T 1 2 Kit 20 

*, 7-f h*w 2 1 frbmz&frmt&T Fulton 

K^^O^Tr KUX|:i-3V-CXf y7S 1 3 V ■ 
fa/W-Mt'J 1 5^C>cOT'-^<Ogt^mL^ 
ri*IS:5e3ft* 0 ;jfcv>T?, ^f-/7S 1 4T-V - W> 
9 2 3U«*tBLIH*&7 KW^^M?n4ttiC, 
?w<^x^7'S 1 )\"$— h*^') 1 5^t>r' 

1"* fc, Xf^7S 1 7~-.it*, U - K#-f >?2 3i: 
m^ihL^TT KU7W}ft?ji, Xf,7Sl 8T-gc 30 
*tBL£TI RQjWHi&Sfti. 
[0052] »1©CPU1 l* J f20CPU 

; 1 3^f- Si"**, 03 KjjrtJ:? 

K, ftlOCPUl ltCfcV>T, Xf/7S 1T»±IE» 
2<7>CPU 1 3^ffi#£ft7ti£*ffiLSSTI 
£T, V/S 2 Kit*, 'J - K#4- 2 3 7)><b|f 
*fflLBM&7 K1/7*JIB%T7 KUX*^*dJ$ft, 
?7S 3 tfa7*#- h-X ■=£»;) 1 5A.©f_^| 

[0 0 5 3] -I^i U, 77^7S2f l j-K#0 
* 2 3 £§f*ttJ-f CiKJ: »K iOBf^T-, »2WCP 
Ul 3 7i*7'a.7;utf- h** 'J l 5*^BEtctt*fflLfc 
■r'-?<D©H££n&Cfc7>tT-£&(75T-, llOCPUl 
1* { , *«7'-^fa7W-M*ij 1 5K##ii 

[0 0 5 4] «±*> «fc *) K, 2 <r>%M<r>fm 
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- h p^'J 1 5 O^i^Ur'- (*-r* 
■/S5) , Z<7)r-9tfm&5Kttltzr3-7)\,#- hjt 
*U 1 5COSIi£<7)##&*7' 2 

1»:»*JL Uf '7 7S AiSlLVXTy -/S 7) , 
*£«B3Mi, 5^ 2 1 Kf§$£ft£#£i£* 

? £M*tB L Uf7 7Sl 5) , fiTJl'.f- h * ^ 
V 1 5^ibcoiI*tti L7 KUXJ »J - >^23C 
tMftL (^777S 1 4 J3it>'S 1 7) , T'-^iiflBf 
£"f*TJm«- 1 5 icf- 

•;- K*V>*2 3*;»ttS*tfcBl*ffiLTKUXtc36 
oVtfa7;i/* , -b«'J 1 5^#^«:Smi--5. 
fa7W-F^'J15)) t 1 7;nc^e,^v»S£ 

[0 0 5 5] H5(i, *«WW«3O|t[aS<03gaiOCP 

uHT'-^a^pr^Jt^gwii^-f x-x^t 

«l8rny^H-C*4o -ftl±H2 »^*itfc±E#fi 
©SftOMili, #CPUKfcv»t\ SMItfa-* 
3 1 KW*|fc3.iv H01 £I£»t, fif^ya-^3 
3 canary H03 *B»t Ltv>4„ 

[0 0 5 6] Mre-ft-a^y H 0 Hi, Sftya-^ 
3 1 lci3V>r, CPUrt»OHJ6«1t«i 1 l 

[0 0 5 7] ^[-f-ji^y h 1 0 3Ii, Si|^y'j.-*3 
3K*ii,>T, @^lit*$gl 1 1 HHcrv^T, ^SB*><b$ 

[0 0 5 8] JilT, 115 £fflV>T, » 1 COC P U 1 1 (7? 

[0 0 5 9] 15 (a) KJp+i^K, SSt*ya-* 
3 1 K*V>T, « 1 COCPU 1 li»*20CPU13i: 
^-^Sr»«i-4»^l±, J-f, ^1<73CPU1 1^, 
h 10 1KT, Sflf-^tftfltai 1 l 
U*^v>TB|^hi-* 0 ,^v^T-, • 'J - K#-f >9 2 3iZ 
+&*rt£ft7t&*iULI53i!!S7 K W ^ ±5 J: t/^T 7 Kl/Xi 

[0 0 6 0] ^V»T", »1 (OCPU 1 H'fa7;V*- 

^4-#§iitri: t tt;, v < h ^-f> ^ 2 1 H##iX* 
OHteT Kl^^.i3J;0 f ^T7 Kl/X*»«t4„ *#ii 
** f ^71-*t, ftlOCPUl Hi, ff§ii*^TI 
RQ^ffi^i-* 0 

[ 0 0 6 1 ] CW##iX*g£T I RQtci&tT, »20 
CPU 1 3 ri*, 7^ h^K^f >^ 2 1 H»tt?fLfc##a 
*BJ$S7 KU^fei:I/ f ^T7 KU-^4-#flBL, -f - $: 
R*a5l-«^«-K^L, r'i7;v^-M^ l J 1 5^t, 
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-T > ? 2 3 UIS<^fcU L<0P»l#i7 K i5 i tf9e7 7 K U 
*&*&tt-f &o M^tiiL^Ti-'l.t, $2(OCPUl 
3 14, IS^aJL^T I RQ«rtB^-r^o b 1 

0 3i:-c, m^^Mzr- 9 *mm®.\ 1 n:ictt> 

[0 0 6 2] icOM^tb L5fc7 I RQKIdCT, % 1 co 
C P U 1 1 'J-K*M>?2 3 tcfett * ixfc^*iiS 

#a*«H**W:S6-t4o -CO-MULT, ^lfiOCPU 10 

1 lii»t$2©C PU 1 3^(DT-9<r>&&*m®..LX 

[0063] 4 fc, B5 (b) H^T v 
3 Ufcv^T, » 1 COC P U 1 1 i?%2 <DC P U 

i 3tf»fc7'-**ftflrr**'&-u\ if, H^cpu 

1 1**, S20CPU1 3 feiifc*Sa*^T 

I RQClDtt, 7-f h-iW 2 1 Kt&fflSiXfc## 

&<&M$&7 if5t7 «r#fl& L, ■f- * 

*rK*tb-r«^*assei-*o ?f>i:, I1WCPU1 1 
Tit, fi7/i,,f- )->^>J l 5 ^<b0c«^tb LffittftcOr' 20 
- 9 1 'J - K#-f» 2 3UWc*tlS 

L<50K!#i7 KV^*5J;y f ^77 KWtftlfltio 

au L#§£7-t* » i coc p u i i a*, i^sbl^t 

tifzr-9imffimi 1 1 i:io\>tf t ts 0 
[0 0 6 4] vx±.<7)i.n\z, *%w<Dm 3 (ommcoMm 
wcpuHf-^affi?rffi*»*j±» ^i<75cpui i 

t2WCPU13t, CPU0?H*«O«ttMR'l 1 1 
l-*-o-v>T7 : '-5'^Bf^b-t--5>Bf^-fb-3--^ HOI 
t, Bg-iHfcJ.-? h 1 0 1 ■CBf-t-ft^iT.JtT'-i'*— B# 30 

t'J 1 5t, faT/UjK- h ^ •=£ 'J 1 5 (Ct'- 
&iixfc«i**>#£&*7 Kl/****-*-*?* h*M 
>?21h, fa?**- h>^e>J 1 5 7j^ia<^tBLfc 
■r'-i'ttttiMftl 1 li:^^t«^t4^a-'> h 
1 0 3 t , fi7*#-F^t'J 1 5*^ f - * * f ^* 
.lHSfLfc««lOfBt*HlL7 KV^«r»tti-4'; - K#<f 

>*2 3 fciff-raaflH >*7*-*fcW:»t* 

iM«Bf(i, flf -y H01 KfT'-^fcflHHI: 

U Bt^kJ-- ^ h 1 0 1 X*m-%"it2tltzr-9 40 

7;v#- M-ty i 5<os#fii*ic#iji<^, 

7 VUXiJ't V#->( >9 2 1 K»«U -F-^^fBt 
14, htf<f 2 1 Cfttt?n!ttS'ft*7 KUX 
i:ioVTfi7**'-M ; e , J l 5fr.h7'-9*m.& 
tBU m&l&LT KVX^'J - K-iM 2 3 
U m&ih Ltz-T- 9 a- H 0 3 ttSf 
L, f'-^^'gB#lCr'jL7;V#- 1 5i:f-5' 

'J - Ktf-f 2 3 KtMftSiXfctt* 
ffi L7 KU-^lcao*V^Tf--j J -7^**- h 1 5 COS 

£«ttt«:B«1-*OTN fa7^#- h * 'J l 5 t} { , 50 
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ra^(c7^-t^i-4c: Sv>olt*)B#RS-^:p 
tticiti't^ttfci:, C PUPlS<oa^i7 : •--^'£ 
CPUfi^cO@£il^«$&U*o•£l^§-?-^tU £»t«1-£ 
ttai), 4 >)SV't#a'Jf^ 0-f-^a(B3»»Tir<|fei: 

(*4 

[0065] *»wo«e 4 <n%mmm<r> cpu wa« 

#£14, ±E»2 0fSJfcOJBS8i:li, ®3KffiLtzr- 
^IMiOXf y 7S 3 Colin-, CPUi«tt4It 

&L) fc&tt, i4 U^L7cf-*-5'f:'fsMSOX7 i -y 7 
S 1 5CO&U, fa7;l"H- h ^ * 'J 1 5*5>tt*ffiL 

L) *ttttfcA4 ( 4BilL-Cv>«. ft, » 2 OXifeOJgfll 

[oo66] &t, *is^co^ 4 <D%fomm<r> CPU 

H -f- * a^&CQflsffl * El 3 33 1 tfm 4 £ ffl v> X JilT 

[006 7] HICDCPUI l^f>*2»CPU 1 3 
•r-^^^-r-S.^, 03i:^t±^t:, tglcoCPU 

1 1 Hi3V»T, Xf77S 2 T-'J - Y-X4~s9 2 3 *»e> 
HE*fflLI!IItt7 KUX*3j;U f ^77 Ki/^**Ht*ffl Six 
*o *v>f, C PU^-taHJ&oaifffilzS-^v^rjt 

7S 3t-fa7^- h^-=e'J 1 5 ^CD-r- 
«H*4 f IB:je$ixi>o ^v>r% xf7 7S4T-7-f h--K-f 
y9 2 1 U*Sa*BBS67 KU^jWftttSitii: t fc 
tc, xt -;7S 5-efa7JV*- h^^e'j i sic-f' 

-f^t, Xf 7 7S 7^jI*, 7^fl-*V>^2 1 H# 
IM^77 KW^^IflStix Xf 7 7S8'fiiii 
*^7 I RQ75 j m^Six-z, 0 
[0 0 6 8] CWtiM^TIRQClE^Tv ^ 2 CO 
CPU1 3Ki3</>-C\ El 4 UiS-J-T'-JSfSj&sa'frta 
ix^o S2CCPU1 3Ui3V^T, ##ji^^7I RQ 
SrSltlXii:, XT77S1 li^xfy^S 1 2 Kit 
7-f f jK-T 2 1 ^Pj#§7i«i5«-BB*&7 KU^iSi 
^7 7K1/X ad 3 ix, » ix fc# # a* 7 
KV*33 iir^77 KU^^Hc?v»T^-r y 7*S 1. 3 T* 
fa7)Wf- bpt^'J 1 5^e>cof-^60SE*tbLTli* 
7i f K:5cSit4o ^v^-e, Xf 7 7S 1 4T-'J-K*M> 
?23 KBl*mLWS&7 KU^* f »WSix4 ttti:, 
«<Xf 7 7S1 5t-fi7 h ^ ■=& 'J 1 5 ^ <b •f 
- J' ^ll^ai S it, £ C0!S*.tH S 3x/cf - 9 jMBAWRK 
So'i>Tm^-?iX-& 0 Xf 7 7"S 1 7T-, 'J - K*'-f > 
* 2 3 »cfSA-ti5L^77 Six, Xf7 7S 

1 ST'iS^ai L^7 I RQ7i ? (ii7JSix^ 0 
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[0 0 6 9] &±ff) X *) |c, *%B%<r>%r 4 ff)il«f| 
©CPUWf-i'iWI^ttHL f-*ilHBI$li* CPU 

(*-f 7 7'S 5 ) , Zff)7'-9tf&£j£.ttLtz 

h#>f 2 1 KftttL Uf";/S 4 

-j ys 7) vmy? 2 its 

*fl£ft£##&^7 Kl/Xi:l^>tfi7^**- h p< io 
•^V 1 S^Pj-f-J'Sr^ffiL (Xf 7 7"S 1 5) , f 

K#-f>^ 2 3 UftlflL Uf 7-/S 1 AHiXfS 1 
7) , 0E*fflLfc7»-*fc»f«(;Ufc^v»T«*U f 
-?it«fl:fj.7;^- Mt'ns i:f- * 
.jitrfrtC •;- K*V 2 3 Ut&*rt$tLfcSt*ttiL7 

i t^r-i h ttHz^ c PUWroiMf- ? £ c p u 
rt»oHje«ifli«t*^s«^ku, fum-tz t \z* 

(* 5 O30fe©JB») 

[0070] m 6 »±, 5 <D%m<o^,m<r> c p 

u H-r- * att?rife&3£iie>ji4i4 > * 7 x - * s-^-t 

3 1 OBf-^-ftJ-- v h 1 0 liiJ:irS«*yA-;W3 3 
ttflH-jLJi 7 h 1 0 3 4*#fflli-«ttfl|jRl 1 1 tlEflli- 30 
S>*';2 1 1 *St»t/j.^*ffl«UTV»4 0 

[007 1] ^mmmiza^x s ant •=&->* a.- a- 3 

1 tf)Bg-§-fb^-- »H0 1tt, ^V2 11 UEttS ii 
fc05£@1f|Rl 1 lcictv^t, #7»-. 

[0 0 7 2] Sfl*y*-^3 3<7)1g.%-3L-v H03 
li> «V2 11 KE* SiUfcHS&**#l 1 1 

[0 0 7 3] BITV H6 *fflv>t, fl^CPUl 1(0 

[0 0 7 4] 16 (a) KTfii-XliZ, gftya-* 
3 1 Ui5V>T, iKOCPUl l7i f ^2fiOCPU 1 3U 

n^attfgi 1 1 izm-3\,^xmisr-?Kfi§f§-it-t-2>o 

&^X\ 'J - K*W > * 2 3 Kt&iffi S ixfcm&m, L9M6 
7 KU*i3j:tr£7T KU**#JSIU * £ # £ & 
tf«tt*tt£+* 0 50 
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[0 0 7 5] ilfOCPUl l#fa7*#- 

* 1 1 i> (C. y-f h.-K'f 2 1 

****Ti-4t, ISlOCPUl 1(±, tia*^7i 
RQSrfiJ^-f 4 0 

[0 0 7 6 ] CO##ii*^T I RQKffiCT, » 2 <T> 
CPU13^ 70*0^21 KfclftS:h.fc*#& 
*BM&7 KU^fciU^TT Kl^fcfcMU f - * * 
®<&tij-t^***S£5£U •7'jl7;v*'- h^'J 1 57i^ 

-f > * 2 3 C«*tti L<Vffl]&T K is J: t>*^7 7 K U 
*£f&iirt1-&„ R*lBL)i^7tS t, S20CPU1 
3 14, U^thL^T I RQ^fcb^i-4 0 v h 1 

0 3i;r, a*msfifcf'-^*tt««i 1 n;|ov 
[0077] iwi*aL^7iRQ»:it.i:t, m\<r> 

CPUll^ <) - h'tf-i > 9 2 3 Ktett $ fi*:tt*ffl 

#ii*^Sl*^^:5ei-4o i<7)i 0 tz LT, iKOCPU 

1 l^"b*2(75CPUl 3-v<7)f'- ^coiMfi^^MLT 

[0 0 7 8] itz, EI6 (b) (C/jrf-J: -9 tc, S-ff^v 
x-;l/3 3tZi5(,»T, I1WCPU1 H s i2WCPU 
1 3 7i><b 7*- 14, if, ^i«7)CPU 
1 I**, &2CDCPU1 3frh%Htbtlfzm&&#.3ET 
I RQtZI&tr, 7 < \- 2 1 lZfaM2i\tzm& 

ii*BB*&7 KUXi3j:r>*^T7 KWXfcftfiU 7"-^ 
SrlI<^aJ1-^lt?rl5^i-4 0 $e>tc, $l(7)CPUl 1 
75 f , fa7)W-|-«ij 1 5ri><bSc*mLffi*Srt?)T' 
4rtt*-ffi-f fc t t (C, 'J - Ktf-T >^ 2 3 IC^W 

ffiL.7i^7-T4t, llOCPUl 1t)\ K^iiiL^T 
I R Q Srai^-f 4 0 «-f-J-- 7 h 1 0 3KT, ss*tu$ 
ilfcf-^, ^'J2 11 UE* ?*tfett««l 1 1 

[0079] mj£<oiTiz, *skw<oms<nnM<DMm 
«cpuHr- ? a«?ri»6 ilea I*, ^iocpuii 

i2©CPUl3i, H*<0lHt$Bl 1 1 SriaHi- 
4 > * 'J 2 1 1 t« mf $g l 1 1 icft-cfu^rf'- ? *Bf 

*fb-r*Bff*'ffci-7 noii, W^tx-y h 1 0 

1 ■C'Bf-f-fb^tL^T'-^ S--B#WtCt&|fl-r4 >J 

- 'J 1 siz-r-f>tf&&&ttitz ! mi&<r)&&2 i z. 

7 KV^iiftDti?^ h*'-f^^2 1 t, fa7';^ 

- h^^e 'J 1 5a't>St*tiSL*: 7*- 'J 2 111: 
E«Sitfcaif«l 1 lCS^^tilftJIIfaiy 
h 1 0 3 fiTJW- 'J 1 5frt>Y-9iMBl 
*ttJSn7t^O|^*ffiL7,KUXr*&iW-t-4 U - K--K 
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*amn#«4, Bg^b^-y i- 1 o nzx-r-fivtwt 

L, Bf-§-fbJ--7 h 1 0 ltfBS^kStlfcT'-^*f i 
r;v*- b **'J 1 5co£#ffi&K##&.^ 
7FU^t5'f 21 fcUHfl r^- **«B* 

14, 7^ htf^ 2 1 K««3:h.fc#&a*7 KU7. 
IC^o'v-'TT'iT^**- M^'J 1 5*^-r*-^ £SE* 
ffiU K*-tB L7 Kl/Xi'J- Y'#4>9 2 3 Ktett 
L> £±5 Lfcf - * ttt^ii -^10 3 CT^f 

L, 7~-?&MB#K7'.a7;i'tf- h**>; l 5 
*#&&trlWU* 'J - K-IM 2 3 KftttSfifcR* 
ffi L7 Kl/X|:So\>Tfi7)Wf- h^t'J 1 5<73£ 

C P Utt«OH£«««U*cfv»TlifiH^fc L 

(* 6 tommmm) 

[0 0 8 0] *«*W«6O«ift<03g«lOCPUMii« 
?3HI&kS<7)*T 7S 3<Ofl(K, * * 'J 2 1 1 KEfB 

Wf^ySl 5<7)?&K, t'j.7JI'^- h^*'; 1 5tf> 
e>IS*mL^f'-^^^*U 2 1 1 KfSlgStifdatfMfc 

«4Lt^4. flu »2 <a$;ifca&ffifcH»&flljft£X 

■tuts. 

[0 0 8 1 ] WT, *»BOj|^©*lfc©jBJB«>CPU 
H-f- 7>&<Oftffl *B 3 J3 4 ITS 4 tfflV'T&T 

izmw-rz> 0 

[0082] *1«)CPU1 l*»5)i20CPU13i: 
7'-^«r^1--5IS, 13 CflVr* o fc, SSlWCPU 
1 1 Ki3V»t\ 77 , S2f'J-K-f-f>?2 3/5^ 

i%^aiLr*g*&7 vv^nxif^ir b~uxmn.*-thzix 

h a &v»t?, 2 1 l UE*S*ifcH*ott11l»U 

S^^r^f-^SrBg-^-fbi-So * x y 7 S 2 T-# c, 
iifci^ffi LSai67 KV*fc4r/^77 KUX|:$^> 
T, 7f ?7S 3ffi7*#- h** 1 ; 1 5^(7)7"- 

70-f^vni u##a*Hter ku^#»«is*i 
StHc, a<^f77S5t-fa7W-h^ ; e'J 

1 5Kf-^tiajji4, *^t% f-?wtia 

2 1 K#g&*5677 KUxOTMASifc, 7f77S8 

[0 0 8 3] C<0##&*5£7 I RQKJfcUX, S&2CD 
CPU1 3K*v»T» @4 \zm-t?-ir i §:fetm.1)<'iib 
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tiZo H2C0C PU 1 3 Ui3V»T, I RQ 

££»7l|X&fcs X777S 1 1 ^t,^f 7 7*S 1 2 Kit 
9-f h^-f 2 1 rt* 7 KPXfci 

KU7.fci£/St77 KUXCioVTXf77S 1 '3 -c 
faT^-F^i'Jl 5*>t><^f-^WSi*.aiLfSJ* 
* ? K^$^-i)o 2fc^T% 7*S 1 4t-'J- K**-f > 

*2 3Htt*BLH*67 K I' ****** ft *i: t *>K, 
l(Xf 77S 1 5 T*T-*i 7 h > * 'J 1 5 tf><b t* 

2 1 i uE*siifeia3firo«i««u*^"ca-Jg-**L 

So 7*S 1 7 -C, 'J - Ktf-f 2 3 Ul£*tB L 

S77Kl/^4%»?ft, Xf7 7S 1 8t?K^aiL^ 
7 I RQ* f W2jS:h.4o 
[0 0 8 4] &.±<V 4 ■? fc, 6 ©ItttOJ&ffi 

1 1 KEttL« f-^iSflmii, 2 1 1 KES3 

W»:^«ti '1 >tr*-9 7r^^Wfa7W- h > 

20 ^'J i 5o£#«*UBfr*ftSftfcr-**»&&* 

Ur-;7S5) , IWf- * ri f ##&* fL^-f"^ 7 ^ 
stf- M*'J 1 5<Offl«(7)##ii^7 KVX^7-< h# 
0*2 1i:l8WL U7?7S 4fcilfxf77S 
7) , f-^S^IBfti, 70*^^21 
7c»#^7 vu^izm^'^xr^r h > g 1 

5 75>t > r'-:5'£B^ii5L Uf 7 7S1 5) , t'j.7;V 
^- h ^^E'J 1 5^»<b<OK*ffi.LT KU^^rU - KsK-f 
2 3 f-^*flL (Xf 7 7S 1 4 i3 iL^S 1 7) , t 

30 r^v>T«-§-L, 7 a --^SI'ffBflCT'j.7;l'*- h >^6'J 1 
5U-f-^*:»#jitrlWrU, 'J — Y#<T>9 2 3 £%M 
^tL^IS^-ai L7 Kl/^CS^Tfi7;l'*- h^^e 
'J 1 5<0^#ffittt*Sf6li-*O-C, fa7H-f« 
>; 1 5 7l f , 7;Hi*c>J5rv>|6HT?, #§&*.i«*ffiL 
4rZv>tc^|5l^H7^-txi--Sc: t#T-§, S.v»<o^f*> 
W^gtt-Utii'fiSi: ttlC, CP UF^coa 
11-7'- ^ * C P U*l-»OH3a»fll*^*^v»riiff*'fb L 

40 £ 0 

(^7(7?miS<7)®S) 

[0 0 8 5] 117 14. $»|7Olj|<0»CP 

u n f- * mm « « <oa« -r > ^ 7 * - * * m-t 

^B&7"a -^If*^ iiU4H5U^Sirfc±E»3 
OHi&<Off^i:l4, «CPUmoB«K1l«3 1 1 
£*U S ?>U«« * ->'i-;V3 1 434{/^I^evi- 
;W3 3 4C, ^gSc«Dlt4f#3 1 1 SHIf ffi 

>-r*'y ^^=SrE'IS1"4 •< >f7^^^€'i 3 13?: 
M:»t4 tktu, - 7 H o l is J: wa-fj-ii 

50 7 M 0 3 (C#xTB§^-fbi- 7h3 0 1i5i Jl^fi 



( 1 

25 

- v h 3 0 3 *«tt<:jftjWgi|LTv^o SI 3 <?>% 

[0 0 8 6] *SlifcO»«tciJV»-C, 
1 cOBf-SHt^- ? h 3 0 1 14, Ofy?XM'J3 1 
3 IZ sfitS £ fl <f > 7* y ? X IZ iSo'v > Tllt(Oiffit 3 

4„ 

[0 0 8 7] gfg* ->*i-;U 3 3 0>«-9-a^ y h 3 0 3 1( 
it, Jy^v'sT.ticnzx 3l,z*im.$ixfz-<>T'y ? 
*tw&c^r&ft<Djafg$R3 1 l <75*^r>$HffR£S*R 

-r'- 9 i m. z> & co -e <fe> 4 0 
[0 0 8 8] H7ifflK, f5 1 CDC PU 1 1 co 

[0 0 8 9] 0 7 (a) (C/T^1-J:7t-> li^v'a-^ 
3 1 Kfcl^-C. S51 COCPU 1 1 ^2«CPU1 3 (C 
■^-^ if, f iocpui 

of f-fta. - ? \. 3 o i ct, Ofyn^'jsn 20 

K V- * * ftJR L , t'- * & ft # &tr«tt * H25e1- 4 0 
[0 0 9 0] *v>r, « 1 coc P U 1 1 *tfar)l'#- 

^ Sr«# atrfc t.i^, -HKfOm Kftfcji* 
OBBttr KU*j3«fcUf&77" KU^*tt«-t4 0 ft$& 
fcjJ'fcT+ai. *l<OCPUllli, »*a*5£TI 30 
RQ& i±jy0"t4 o 

[0 0 9 1 ] CWft§ii*^TI RQUl&Cr, fS2co 
CPU1 3#. 9-f h*0?2 1 ^.:*&i^rt£;f^X:ft#:k 
*^,8a^^7 K J: 0'5t7T K V7. L, f - ? t 

l^^il5L^i*F J il<7)T'-^^M^tii1-t t tlz, 'J - K*" 
■<>92 3»;R*fflLOB3S6T KU*# J: 0*3677 KU 
tt*H!L0 l £7i-&fc, 82 0CPU l 
3 fis SjcAfcbL^T I RQtdJ^J-f 4 0 ^4-^-7 h 3 

0 3 i.:r, mz-thZixtz-r-? ^ vf-y * * > * >; 40 
3 1 3 icgeflEStifc-f >t'7 * xid*oVrli8ftco|t'|f 
&3 1 l*>**»ib«ffi«*aiRU 3 itfcafflf 

[0 0 9 2] COSE^aiL^Tl RQfcfctT, $ 1 <D 
C P U 1 1 >)- Ktf -f >?23 £ ftfc«*tH 

L n T K W-AiJ <fc t>'5£7 7 K b X £ # BR |„. x ^- * ft 
%5L*hW& i kWL'm.1rZ> a -0«t9tcLT, SIlcoCPU 

1 1 H»20CPU 1 S'NOr'- jroa«*JHjfcUT 

fifT c <fc;&*r-£4 0 

10 0 9 3] |317 (b) (C^i-ivt-. ijo 
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i-;U3 3K*V»T, ^lcoCPUl 1A^2WCPU 

1 l* 1 , H2CDCPU1 2frh%*khi\tzm£'&fr%7 

ii* M«6 7Kl/7iU [T^77 K U- X «• #bs L . -7 -9 
illfr iT, -fmi$.£&fc-tZ, 0 $ c, iz, « l CDC P U 1 1 

- ^ ^11^. ill f ttti:, 'J - KiK-f >?23 HBx^tii 

Si L#%T-f* t, fl^CPUl 1 L5S7 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the CPU-to-CPU data communication approach of performing data communication of at 
least two CPU-to-CPU at the time of data transmission While writing data in the free area of a store 
which stores data temporarily The write-in address of the field of said store with which this data was 
written in is stored in a light pointer. At the time of data reception While reading data from said store 
based on said write-in address stored in said light pointer The read-out address of the field of said 
storage with which this data was read is stored in a lead pointer. The CPU-to-CPU data communication 
approach characterized by recognizing said free area of said store based on said read-out address 
stored in said lead pointer before writing said data in said store at the time of said data transmission. 
[Claim 2] In the CPU-to-CPU data communication unit which performs data communication of at least 
two CPU-to-CPU The store which stores data temporarily, and the light pointer which stores the write- 
in address of the field where data were written in this store, It has the communication interface which 
has the lead pointer which stores the read-out address of the field where data were read from said 
store. At the time of data transmission While writing data in the free area of said store, said write-in 
address is stored in said light pointer. At the time of data reception While reading data from said store 
based onthe write-in address stored in said light pointer Before storing said read-out address in said 
lead pointer and writing said data in said store at the time of said data transmission The CPU-to-CPU 
data communication unit characterized by recognizing said free area of said store based on said read- 
out address stored in said lead pointer. 

[Claim 3] At least two CPUs and the storage which stores data temporarily, The light pointer which 
stores the write-in address of the field where data were written in this store, It has the communication 
interface which communicates data by said CPU-to-CPU which has the lead pointer which stores the 
read-out address of the field where data were read from said store. While writing data in the free .area of 
said store at the time of data transmission, said write-in address is stored in said light pointer. At the 
time of data reception While reading data from said store based on the write-in address stored in said 
light pointer Equipment characterized by recognizing said free area of said store based on said read-out 
address stored in said lead pointer before storing said read-out address in said lead pointer and writing 
said data in said store at the time of said data transmission. 

[Claim 4] In the CPU-to-CPU data communication approach of performing data communication of at 
least two CPU-to-CPU at the time of data transmission Said data are enciphered based on the key 
information on the proper which said CPU has. Said enciphered data are written in the free area of a 
store which stores data temporarily. The write-in address of the field of said store with which this data 
was written in is stored in a light pointer. At the time of data reception Based on said write-in address 
stored in said light pointer, data are read from said store. The read-out address of the field of said 
storage with which this data was read is stored in a lead pointer. Before decoding said read data based 
on said key information and writing said data in said store at the time of said data transmission The 
CPU-to-CPU data communication approach characterized by recognizing said free area of said store 
based on said read-out address stored in said lead pointer. 

[Claim 5] In the CPU-to-CPU data communication unit which performs data communication of at least 



two CPU— to-CPU The encryption unit which enciphers data based on the key information on the proper 
which said CPU has, The storage which stores temporarily the data enciphered in this encryption unit, 
The light pointer which stores the write-in address of the field where data were written in said store, 
The decode unit which decodes the data read from said store based on said key information, It has the 
communication interface which has the lead pointer which stores the read-out address of the field 
where data were read from said store. At the time of data transmission The data which enciphered data 
in said encryption unit and were enciphered in this encryption unit are written in the free area of said 
storage. Said write-in address is stored in said light pointer. At the time of data reception Based on the 
write-in address stored in said light pointer, data are read from said store. Store said read-out address 
in said lead pointer, and said read data are decoded in said decode unit. The CPU-to-CPU data 
communication unit characterized by recognizing said free area of said store based on said read-out 
address stored in said lead pointer before writing said data in said store at the time of said data 
transmission. 

[Claim 6] At least two CPUs and the encryption unit which enciphers data based on the key information 
on the proper which said CPU has, The storage which stores temporarily the data enciphered in this 
encryption unit, The light pointer which stores the write-in address of the field where data were written 
in said store, The decode unit which decodes the data read from said store based on said key 
information, It has the communication interface which communicates data by said CPU-to-CPU which 
has the lead pointer which stores the read-out address of the field where data were read from said 
store. At the time of data transmission, the data which enciphered data in said encryption unit and were 
enciphered in this encryption unit are written in the free area of said storage. Said write-in address is 
stored in said light pointer. At the time of data reception Based on the write-in address stored in said 
light pointer, data are read from said store. Store said read-out address in said lead pointer, and said 
read data are decoded in said decode unit. Equipment characterized by recognizing said free area of said 
store based on said read-out address stored in said lead pointer before writing said data in said store at 
the time of said data transmission. 

[Claim 7] The key information on a proper is memorized in the CPU-to-CPU data communication 
approach of performing data communication of at least two CPU-to-CPU. At the time of data 
transmission Based on said key information, encipher said data, and said enciphered data are written in 
the free area of a store which stores data temporarily. The write-in address of the field of said store 
with which this data was written in is stored in a light pointer. At the time of data reception Based on 
said write-in address stored in said light pointer, data are read from said store. The read-out address of 
the field of said storage with which this data was read is stored in a lead pointer. Before decoding said 
read data based on said key information and writing said data in said store at the time of said data 
transmission The CPU-to-CPU data communication approach characterized by recognizing said free 
area of said store based on said read-out address stored in said lead pointer. 

[Claim 8] In the CPU-to-CPU data communication unit which performs data communication of at least 
two CPU-to-CPU A storage means to memorize the key information on a proper, and the encryption 
unit which enciphers data based on said key information, The storage which stores temporarily the data 
enciphered in this encryption unit, The light pointer which stores the write-in address of the field where 
data were written in said store, The decode unit which decodes the data read from said store based on 
said key information, It has the communication interface which has the lead pointer which stores the 
read-out address of the field where data were read from said store. At the time of data transmission 
The data which enciphered data in said encryption unit and were enciphered in this encryption unit are 
written in the free area of said storage. Said write-in address is stored in said light pointer. At the time 
of data reception Based on the write-in address stored in said light pointer, data are read from said 
store. Store said read-out address in said lead pointer, and said read data are decoded in said decode 
unit. The CPU-to-CPU data communication unit characterized by recognizing said free area of said 
store based on said read-out address stored in said lead pointer before writing said data in said store at 
the time of said data transmission. 



[Claim 9] At least two CPUs, a storage means to memorize the key information on a proper, and the 
encryption unit that enciphers data based on said key information, The storage which stores temporarily 
the data enciphered in this encryption unit, The light pointer which stores the write-in address of the 
field where data were written in said store, The decode unit which decodes the data read from said 
store based on said key information, It has the communication interface which communicates data by 
said CPU-to-CPU which has the lead pointer which stores the read-out address of the field where data 
were read from said store. At the time of data transmission, the data which enciphered data in said 
encryption unit and were enciphered in this encryption unit are written in the free area of said storage. 
Said write-in address is stored in said light pointer. At the time of data reception Based on the write-in 
address stored in said light pointer, data are read from said store. Store said read-out address in said 
lead pointer, and said read data are decoded in said decode unit. Equipment characterized by recognizing 
said free area of said store based on said read-out address stored in said lead pointer before writing 
said data in said store at the time of said data transmission. 

[Claim 10] In the CPU-to-CPU data communication approach of performing data communication of at 
least two CPU-to-CPU The index of the key information chosen from the key information on two or 
more propers which said CPU has is memorized. At the time of data transmission According to said 
index, key information is chosen from said two or more key information. Based on this selected key 
information, encipher said data, and said enciphered data are written in the free area of a store which 
stores data temporarily. The write-in address of the field of said store with which this data was written 
in is stored in a light pointer. At the time of data reception Based on said write-in address stored in said 
light pointer, data are read from said store. The read-out address of the field of said storage with which 
this data was read is stored in a lead pointer. According to said index, key information is chosen for said 
read data from said two or more key information. The CPU-to-CPU data communication approach 
characterized by recognizing said free area of said store based on said read-out address stored in said 
lead pointer before decoding based on this selected key information and writing said data in said store at 
the time of said data transmission. 

[Claim 11] In the CPU-to-CPU data communication unit which performs data communication of at least 
two CPU-to-CPU While choosing key information from said two or more key information according to 
the index memorized by a storage means to memorize the index of the key information chosen from the 
key information on two or more propers which said CPU has, and this storage means The encryption 
unit which enciphers data based on this selected key information, The storage which stores temporarily 
the data enciphered in this encryption unit, The light pointer which stores the write-in address of the 
field where data were written in said store, While choosing key information from said two or more key 
information according to the index memorized by said storage means in the data read from said store It 
has the communication interface which has the decode unit decoded based on this selected key 
information, and the lead pointer which stores the read-out address of the field where data were read 
from said store. At the time of data transmission, the data which enciphered data in said encryption unit 
and were enciphered in this encryption unit are written in the free area of said storage. Said write-in 
address is stored in said light pointer. At the time of data reception Based on the write-in address 
stored in said light pointer, data are read from said store. Store said read-out address in said lead 
pointer, and said read data are decoded in said decode unit. The CPU-to-CPU data communication unit 
characterized by recognizing said free area of said store based on said read-out address stored in said 
lead pointer before writing said data in said store at the time of said data transmission. 
[Claim 12] A storage means to memorize the index of the key information chosen from the key 
information on two or more propers which at least two CPUs and said CPU have, While choosing key 
information from said two or more key information according to the index memorized by this storage 
means The encryption unit which enciphers data based on this selected key information, The storage 
which stores temporarily the data enciphered in this encryption unit, The light pointer which stores the 
write-in address of the field where data were written in said store, While choosing key information from 
said two or more key information according to the index memorized by said storage means in the data 



read from said store It has the communication interface which communicates data by said CPU-to-CPU 
which has the decode unit decoded based on this selected key information, and the lead pointer which 
stores the read-out address of the field where data were read from said store. At the time of data 
transmission The data which enciphered data in said encryption unit and were enciphered in this 
encryption unit are written in the free area of said storage. Said write-in address is stored in said light 
pointer. At the time of data reception Based on the write-in address stored in said light pointer, data are 
read from said store. Store said read-out address in said lead pointer, and said read data are decoded in 
said decode unit. Equipment characterized by recognizing said free area of said store based on said 
read-out address stored in said lead pointer before writing said data in said store at the time of said 
data transmission. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the approach and equipment which carry out data communication by two 
or more CPU-to-CPU, especially, dual port memory is used for this invention, and it relates to the 
approach and equipment which carry out data communication by two or more CPU-to-CPU. 
[0002] 

[Description of the Prior Art] As this kind of CPU-to-CPU data communication unit is conventionally 
shown in drawing 8 , 1st CPU1, The dual port memory 5 which has the ring buffer structure which 
intervenes between 2nd CPU2, and 1st CPU1 and 2nd CPU2, The data bus 7 which connects the 1st 
CPU1 and dual port memory 5, It was what is equipped with the data bus 9 which connects the 2nd 
CPU2 and dual port memory 5, and the serial communication interface 10 which performs house keeping 
between 1st CPU1 and 2nd CPU2, and performs synchronous system and asynchronous serial 
communication. 

[0003] Thus, data communication of CPU-to-CPU is performed by handshake communication link in the 
constituted conventional CPU-to-CPU data communication unit. In a handshake communication link, an 
interruput signal is sent mutually and a mutual synchronization is taken. 

[0004] If the writing to the dual port memory 5 of the communication link amount of data of the 1st 
CPU1 and 2nd CPU2 which were defined beforehand is completed From a writing side, interruput signal 
IRQ is sent as a notice of write-in completion. In 2nd CPU2 After receiving this signal, data are read 
from dual port memory 5, from the read-out side after completing read-out, interruput signal IRQ 
dispatch is carried out as a notice of read-out completion, and read-out by the side of the writing from 
the 1st CPU1 side and 2nd CPU2 is repeated henceforth. The mutual house keeping in two CPU-to- 
CPU is the serial communication interface 10 and carrying out using a general-purpose port (with no 
illustration), and can realize data communication of CPU-to-CPU. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the communication mode of such two or more 
conventional CPU-to-CPU, since it was the data communication system of a handshake mold, there 
were a trouble that one side must wait for read-out from another side at the time of write-in actuation, 
and a , trouble that one side had to wait for the writing from another side at the time of read-out 
actuation. 

[0006] Moreover, the internal buffer was double-buffer-ized, and although there was also a method 
which operates writing and read-out exclusively, there was a trouble of needing the logical circuit of 
dedication required for a change also in this case. 

[0007] This invention was made in order to solve such a problem, it is not based on the operating state 
of a partners CPU in the communication link of two or more CPU-to-CPU, but offers the outstanding 
CPU-to-CPU correspondence procedure and the equipment which can make the mutual latency time 
unnecessary. 
[0008] 

[Means for Solving the Problem] In the CPU-to-CPU data communication approach that the CPU-to- 



CPU data communication approach of this invention performs data communication of at least two CPU- 
to-CPU at the time of data transmission While writing data in the free area of a store which stores data 
temporarily The write-in address of the field of said store with which this data was written in is stored 
in a light pointer. At the time of data reception While reading data from said store based on said write-in 
address stored in said light pointer The read-out address of the field of said storage with which this 
data was read is stored in a lead pointer. Before writing said data in said store at the time of said data 
transmission, it is characterized by recognizing said free area of said store based on said read-out 
address stored in said lead pointer. 

[0009] By this, in the range in which storage does not become full, writing and read-out can be 
accessed mutually asynchronous and the mutual latency time can be made unnecessary. 
[0010] Moreover, the CPU-to-CPU data communication unit of this invention is set to the CPU-to- 
CPU data communication unit which performs data communication of at least two CPU-to-CPU. The 
store which stores data temporarily, and the light pointer which stores the write-in address of the field 
where data were written in this store, It has the communication interface which has the lead pointer 
which stores the read-out address of the field where data were read from said store. At the time of 
data transmission While writing data in the free area of said store, said write-in address is stored in said 
light pointer. At the time of data reception While reading data from said store based on the write-in 
address stored in said light pointer Before storing said read-out address in said lead pointer and writing 
said data in said store at the time of said data transmission, it has the configuration characterized by 
recognizing said free area of said store based on said read-out address stored in said lead pointer. 
[0011] By this configuration, in the range which does not become full, storage can access writing and 
read-out mutually asynchronous, and can make the mutual latency time unnecessary. 
[0012] Furthermore, the storage with which the equipment of this invention stores at least two CPUs 
and data temporarily, The light pointer which stores the write-in address of the field where data were 
written in this store, It has the communication interface which communicates data by said CPU-to-CPU 
which has the lead pointer which stores the read-out address of the field where data were read from 
said store. While writing data in the free area of said store at the time of data transmission, said write-in 
address is stored in said light pointer. At the time of data reception While reading data from said store 
based on the write-in address stored in said light pointer Before storing said read-out address in said 
lead pointer and writing said data in said store at the time of said data transmission, it has the 
configuration characterized by recognizing said free area of said store based on said read-out address 
stored in said lead pointer. 

[0013] By this configuration, in the range which does not become full, storage can access writing and 
read-out mutually asynchronous, and can make the mutual latency time unnecessary. 
[0014] In the CPU-to-CPU data communication approach that the CPU-to-CPU data communication 
approach of this invention performs data communication of at least two CPU-to-CPU at the time of 
data transmission Said data are enciphered based on the key information oh the proper which said CPU 
has. Said enciphered data are written in the free area of a store which stores data temporarily. The 
write-in address of the field of said store with which this data was written in is stored in a light pointer. 
At the time of data reception Based on said write-in address stored in said light pointer, data are read 
from said store. The read-out address of the field of said storage with which this data was read is 
stored in a lead pointer. Before decoding said read data based on said key information and writing said 
data in said store at the time of said data transmission, it is characterized by recognizing said free area 
of said store based on said read-out address stored in said lead pointer. 

[0015] The data communication of higher security becomes possible by enciphering and delivering the 
commo data of CPU-to-CPU by this, in the range in which storage does not become full, based on the 
fixed key information inside CPU, while being able to access writing and read-out mutually asynchronous 
and being able to make the mutual latency time unnecessary. 

[0016] Moreover, the CPU-to-CPU data communication unit of this invention is set to the CPU-to- 
CPU data communication unit which performs data communication of at least two CPU-to-CPU. The 



encryption unit which enciphers data based on the key information on the proper which said CPU has, 
The* storage which stores temporarily the data enciphered in this encryption unit, The light pointer which 
stores the write-in address of the field where data were written in said store, The decode unit which 
decodes the data read from said store based on said key information, It has the communication 
interface which has the lead pointer which stores the read-out address of the field where data were 
read from said store. At the time of data transmission The data which enciphered data in said 
encryption unit and were enciphered in this encryption unit are written in the free area of said storage. 
Said write-in address is stored in said light pointer. At the time of data reception Based on the write-in 
address stored in said light pointer, data are read from said store. Store said read-out address in said 
lead pointer, and said read data are decoded in said decode unit. Before writing said data in said store at 
the time of said data transmission, it has the configuration characterized by recognizing said free area of 
said store based on said read-out address stored in said lead pointer. 

[0017] While storage can access writing and read-out mutually asynchronous and can make the mutual 
latency time unnecessary by this configuration in the range which does not become full, the data 
communication of higher security becomes possible by enciphering and delivering the commo data of 
CPU-to-CPU based on the fixed key information inside CPU. 

[0018] Furthermore, the encryption unit which enciphers data based on the key information on a proper 
that at least two CPUs and said CPU have equipment of this invention, The storage which stores 
temporarily the data enciphered in this encryption unit, The light pointer which stores the write-in 
address of the field where data were written in said store, The decode unit which decodes the data read 
from said store based on said key information, It has the communication interface which communicates 
data by said CPU-to-CPU which has the lead pointer which stores the read-out address of the field 
where data were read from said store. At the time of data transmission, the data which enciphered data 
in said encryption unit and were enciphered in this encryption unit are written in the free area of said 
storage. Said write-in address is stored in said light pointer. At the time of data reception Based on the 
write-in address stored in said light pointer, data are read from said store. Store said read-out address 
in said lead pointer, and said read data are decoded in said decode unit. Before writing said data in said 
store at the time of said data transmission, it has the configuration characterized by recognizing said 
free area of said store based on said read-out address stored in said lead pointer. 

[0019] While storage can access writing and read-out mutually asynchronous and can make the mutual 
latency time unnecessary by this configuration in the range which does not become full, the data 
communication of higher security becomes possible by enciphering and delivering the commo data of 
CPU-to-CPU based on the fixed key information inside CPU. 

[0020] The CPU-to-CPU data communication approach of this invention memorizes the key information 
on a proper in the CPU-lo-CPU data communication approach of performing data communication of at 
least two CPU-to-CPU. Moreover, at the time of data transmission Based on said key information, 
encipher said data, and said enciphered data are written in the free area of a store which stores data 
temporarily. The write-in address of the field of said store with which this data was written in is stored 
in a light pointer. At the time of data reception Based on said write-in address stored in said light 
pointer, data are read from said store. The read-out address of the field of said storage with which this 
data was read is stored in a lead pointer. Before decoding said read data based on said key information 
and writing said data in said store at the time of said data transmission, it is characterized by 
recognizing said free area of said store based on said read-out address stored in said lead pointer. 
[0021] Since the commo data of CPU-to-CPU can be enciphered and delivered based on the fixed key 
information on the CPU exterior and key information can be further changed according to a device 
individual by this in the range in which storage does not become full while being able to access writing 
and read-out mutually asynchronous and being able to make the mutual latency time unnecessary, the 
data communication of higher security becomes possible. 

[0022] Furthermore, the CPU-to-CPU data communication unit of this invention In the CPU-to-CPU 
data communication unit which performs data communication of at least two CPU-to-CPU A storage 



means to memorize the key information on a proper, and the encryption unit which enciphers data based 
on said key information, The storage which stores temporarily the data enciphered in this encryption 
unit, The light pointer which stores the write-in address of the field where data were written in said 
store, The decode unit which decodes the data read from said store based on said key information, It 
has the communication interface which has the lead pointer which stores the read-out address of the 
field where data were read from said store. At the time of data transmission The data which enciphered 
data in said encryption unit and were enciphered in this encryption unit are written in the free area of 
said storage. Said write-in address is stored in said light pointer. At the time of data reception Based on 
the write-in address stored in said light pointer, data are read from said store. Store said read-out 
address in said lead pointer, and said read data are decoded in said decode unit. Before writing said data 
in said store at the time of said data transmission, it has the configuration characterized by recognizing 
said free area of said store based on said read-out address stored in said lead pointer. 
[0023] Since the commo data of CPU-to-CPU can be enciphered and delivered based on the fixed key 
information on the CPU exterior and key information can be further changed according to a device 
individual while storage can access writing and read-out mutually asynchronous and can make the 
mutual latency time unnecessary by this configuration in the range which does not become full, the data 
communication of higher security becomes possible. 

[0024] Moreover, a storage means by which the equipment of this invention remembers the key 
information on a proper to be at least two CPUs, The encryption unit which enciphers data based on 
said key information, and the storage which stores temporarily the data enciphered in this encryption 
unit, The light pointer which stores the write-in address of the field where data were written in said 
store, The decode unit which decodes the data read from said store based on said key information, It 
has the communication interface which communicates data by said CPU-to-CPU which has the lead 
pointer which stores the read-out address of the field where data were read from said store. At the time 
of data transmission, the data which enciphered data in said encryption unit and were enciphered in this 
encryption unit are written in the free area of said storage. Said write-in address is stored in said light 
pointer. At the time of data reception Based on the write-in address stored in said light pointer, data are 
read from said store. Store said read-out address in said lead pointer, and said read data are decoded in 
said decode unit. Before writing said data in said store at the time of said data transmission, it has the 
configuration characterized by recognizing said free area of said store based on said read— out address 
stored in said lead pointer. 

[0025] Since the commo data of CPU-to-CPU can be enciphered and delivered based on the fixed key 
information on the CPU exterior and key information can be further changed according to a device 
individual while storage can access writing and read-out mutually asynchronous and can make the 
mutual latency time unnecessary by this configuration in the range which does not become full, the data 
communication of higher security becomes possible. 

[0026] Furthermore, the CPU-to-CPU data communication approach of this invention In the CPU-to- 
CPU data communication approach of performing data communication of at least two CPU-to-CPU The 
index of the key information chosen from the key information on two or more propers which said CPU 
has is memorized. At the time of data transmission According to said index, key information is chosen 
from said two or more key information. Based on this selected key information, encipher said data, and 
said enciphered data are written in the free area of a store which stores data temporarily. The write-in 
address of the field of said store with which this data was written in is stored in a light pointer. At the 
time of data reception Based on said write-in address stored in said light pointer, data are read from 
said store. The read-out address of the field of said storage with which this data was read is stored in a 
lead pointer. According to said index, key information is chosen for said read data from said two or more 
key information. Before decoding based on this selected key information and writing said data in said 
store at the time of said data transmission, it is characterized by recognizing said free area of said store 
based on said read-out address stored in said lead pointer. 

[0027] While being able to access writing and read-out mutually asynchronous and being able to make 



the mutual latency time unnecessary by this in the range in which storage does not become full By 
choosing key information, and enciphering and delivering the commo data of CPU-to-CPU based on the 
selected key information based on the index information which can be set up by external memory, out of 
two or more fixed key information inside CPU Furthermore, key information can be changed according to 
a device individual, own security of key information is improved further, and the data communication of 
higher security becomes possible. 

[0028] Moreover, the CPU-to-CPU data communication unit of this invention is set to the CPU-to- 
CPU data communication unit which performs data communication of at least two CPU-to-CPU. While 
choosing key information from said two or more key information according to the index memorized by a 
storage means to memorize the index of the key information chosen from the key information on two or 
more propers which said CPU has, and this storage means The encryption unit which enciphers data 
based on this selected key information, The storage which stores temporarily the data enciphered in this 
encryption unit, The light pointer which stores the write-in address of the field where data were written 
in said store, While choosing key information from said two or more key information according to the 
index memorized by said storage means in the data read from said store It has the communication 
interface which has the decode unit decoded based on this selected key information, and the lead 
pointer which stores the read-out address of the field where data were read from said store. At the time 
of data transmission, the data which enciphered data in said encryption unit and were enciphered in this 
encryption unit are written in the free area of said storage. Said write-in address is stored in said light 
pointer. At the time of data reception Based on the write-in address stored in said light pointer, data are 
read from said store. Store said read-out address in said lead pointer, and said read data are decoded in 
said decode unit Before writing said data in said store at the time of said data transmission, it has the 
configuration characterized by recognizing said free area of said store based on said read-out address 
stored in said lead pointer. 

[0029] While storage can access writing and read-out mutually asynchronous and can make the mutual 
latency time unnecessary by this configuration in the range which does not become full By choosing key 
information, and enciphering and delivering the commo data of CPU-^to-CPU based on the selected key 
information based on the index information which can be set up by external memory, out of two or more 
fixed key information inside CPU Furthermore, key information can be changed according to a device 
individual, own security of key information is improved further, and the data communication of higher 
security becomes possible. 

[0030] Furthermore, a storage means to memorize the index of the key information chosen from the key 
information on two or more propers that at least two CPUs and said CPU have equipment of this 
invention, While choosing key information from said two or more key information according to the index 
memorized by this storage means The encryption unit which enciphers data based on this selected key 
information, The storage which stores temporarily the data enciphered in this encryption unit, The light 
pointer which stores the write-in address of the field where data were written in said store, While 
choosing key information from said two or more key information according to the index memorized by 
said storage means in the data read from said store It has the communication interface which 
communicates data by said CPU-to-CPU which has the decode unit decoded based on this selected 
key information, and the lead pointer which stores the read-out address of the field where data were 
read from said store. At the time of data transmission The data which enciphered data in said 
encryption unit and were enciphered in this encryption unit are written in the free area of said storage. 
Said write-in address is stored in said light pointer. At the time of data reception Based on the write-in 
address stored in said light pointer, data are read from said store. Store said read-out address in said 
lead pointer, and said read data are decoded in said decode unit. Before writing said data in said store at 
the time of said data transmission, it has the configuration characterized by recognizing said free area of 
said store based on said read-out address stored in said lead pointer. 

[0031] While storage can access writing and read-out mutually asynchronous and can make the mutual 
latency time unnecessary by this configuration in the range which does not become full By choosing key 



information, and enciphering and delivering the commo data of CPU-to-CPU based on the selected key 
information based on the index information which can be set up by external memory, out of two or more 
fixed key information inside CPU Furthermore, key information can be changed according to a device 
individual, own security of key information is improved further, and the data communication of higher 
security becomes possible. 
[0032] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained using a 
drawing. In addition, in all drawings, the same component is shown using the same reference designator 
and the same sign. 
(Gestalt of the 1st operation) 

[0033] Drawing 1 is the outline block diagram showing the equipment in which the CPU-to-CPU data 
communication of the gestalt of operation of the 1st of this invention is possible. As shown in drawing 1 , 
the equipment of the gestalt of operation of the 1st of this invention The dual port memory 15 which 
has the ring buffer structure which intervenes between 1st CPU1 1, 2nd CPU13, and this 1st CPU11 and 
2nd CPU13, The data bus 17 which connects the 1st CPU11 and dual port memory 15, The data bus 19 
which connects the 2nd CPU13 and dual port memory 15 is included. The light pointer 21 in which the 
starting address and the completion address of the writing of data to the dual port memory 15 in the 1st 
CPU11 and 2nd CPU13 are shown, The lead pointer 23 in which the starting address and the completion 
address of read-out of data from the dual port memory 15 in the 1st CPU1 1 and 2nd CPU13 are shown 
is formed further. 

[0034] In the equipment of the gestalt of operation of the 1st of this invention, as shown in drawing 2 , 
each CPU possesses the communication interface containing the transmitting module 31 and the 
receiving module 33, in order to perform the communication link with Exterior CPU. Drawing 2 shows the 
functional block diagram of the communication interface of 1st CPU1 1. Hereafter, the function of the 
communication interface of 1st CPU11 is explained using drawing 2 . 

[0035] As shown in drawing 2 (a), when 1st CPU11 transmits data to 2nd CPU13 in the transmitting 
module 31, 1st CPU11 first sets up the field which was stored in the lead pointer 23 and which reads 
and writes in data with reference to a starting address and the completion address. Here, the range of 
the data which 2nd CPU13 already read among the data which 1st CPU11 wrote in dual port memory 15 
is before shown in the lead pointer 23. Therefore, since 1st CPU1 1 can know the data range which 2nd 
CPU13 has not yet read, it should just set up the free area which excepted the range as a data write-in 
field. 

[0036] Subsequently, while 1st CPU11 writes data in the data write-in field of dual port memory 15, the 
starting address and the completion address of writing are stored in the light pointer 21. If writing is 
completed, 1st CPU11 will output a write-in completion interruput signal (it abbreviates to "IRQ" 
henceforth). This interruput signal is for performing a handshake communication link by two or more 
CPU-to-CPU. 

[0037] While 2nd CPU13 sets up the field which was stored in the light pointer 21 and which writes in 
and reads data with reference to a starting address and the completion address, reads from dual port 
memory 15 and reads the data in a field according to this write-in completion IRQ, the starting address 
and the completion address of read-out are stored in the lead pointer 23. If read-out is completed, 2nd 
CPU13 will output the read-out completion IRQ. 

[0038] According to this read-out completion IRQ, 1st CPU11 was stored in the lead pointer 23, and 
reads, and a data write-in field is set up with reference to a starting address and the completion 
address. Thus, transmission of the data from 1st CPU11 to 2nd CPU13 can be performed continuously. 
[0039] Moreover, as shown in drawing 2 (b), when 1st CPU11 receives data from 2nd CPU13 in the 
receiving module 33, 1st CPU11 first sets up the field which was emitted from 2nd CPU13, which wrote 
in and was stored in the light pointer 21 according to Completion IRQ and which writes in and reads data 
with reference to a starting address and the completion address. Furthermore, while 1st CPU1 1 reads 
from dual port memory 15 and reads the data in a field, the starting address and the completion address 



of read-out are stored in the lead pointer 23. If read-out is completed, 1st CPU1 1 will output the read- 
out completion IRQ. 

[0040] As mentioned above, the CPU-to-CPU data communication unit of the gestalt of operation of 
the 1st of this invention The dual port memory 15 which consists of a ring buffer which stores data 
temporarily, The light pointer 21 which stores the write-in address of the field where data were written 
in dual port memory 15, The communication interface which has the lead pointer 23 which stores the 
read-out address of the field where data were read from dual port memory 15 is prepared. At the time 
of data transmission While writing data in the free area of dual port memory 15, the write-in address is 
stored in the light pointer 21. At the time of data reception While reading data from dual port memory 15 
based on the write-in address stored in the light pointer 21 Before storing the read-out address in the 
lead pointer 23 and writing data in dual port memory 15 at the time of data transmission Since it was 
stored in the lead pointer 23, it reads and the free area of dual port memory 15 is recognized based on 
the address In the range which does not become full, dual port memory 15 can access writing and read- 
out mutually asynchronous, and can make the mutual latency time unnecessary. 
[0041] In addition, although the gestalt of the above-mentioned implementation explained equipment 
equipped with two CPUs, the same effectiveness is acquired even if this invention is equipped with two 
or more CPUs. 

(Gestalt of the 2nd operation) 

[0042] Drawing 3 and drawing 4 are flow charts which show the CPU-to-CPU correspondence 
procedure of the gestalt of operation of the 2nd of this invention. Drawing 3 is a flow chart which shows 
an example of data transmitting procedure in case one CPU transmits data to CPU of another side, and 
drawing 4 is a flow chart which shows an example of a data reception procedure in case one CPU 
receives data from CPU of another side. Here, one CPU is set to 1st CPU1 1 in the CPU-to-CPU 
communication device shown in drawing 1 , and CPU of another side is explained as 2nd CPU13. 
[0043] As shown in drawing 3 , it sets to data transmitting processing of the CPU-to-CPU 
correspondence procedure of the gestalt of operation of the 2nd of this invention. 1st CPU11 responds 
to the read-out completion IRQ from 2nd CPU13 (step S1). It reads from the lead pointer 23, a starting 
address and the completion address are read (step S2), it obtained and reads at step S2, and the write- 
in field of the data to dual port memory 15 is set up based on a starting address and the completion 
address (step S3). In addition, since it is step S1 and the read-out completion IRQ from 2nd CPU 13 is 
not detected when 1st CPU1 1 transmits data for the first time, it shall start from step S3. 
[0044] Subsequently, it writes in the light pointer 21, and a starting address is stored (step S4) and data 
are written in dual port memory 15 (step S5). If writing is completed (step S6), it will write in the light 
pointer 21, the completion address will be stored (step S7), and the write-in completion IRQ will be 
generated (step S8). 

[0045] In the data transmitting processing shown in drawing 3 , after step S4 thru/or the processing 
sequence of step S7 are not limited to this and performs [ for example, ] write-in actuation of step S5, 
it may store the write-in address to step S4 and the light pointer 21 of step S7. Or after writing in the 
light pointer 21 previously and storing the address, write-in actuation of data may be performed. 
[0046] As shown in drawing 4 , it sets to the data reception of the CPU-to-CPU correspondence 
procedure of the gestalt of operation of the 2nd of this invention. 1st CPU11 responds to the write-in 
completion IRQ from 2nd CPU13 (step S11). Write in from the light pointer 21 and a starting address and 
the completion address are read (step S12). Based on the write-in starting address and the completion 
address which were obtained at step S12, the read-out field of the data from dual port memory 15 is set 
up (step S13). 

[0047] Subsequently, it reads to the lead pointer 23, and a starting address is stored (step S14) and 
data are read from dual port memory 15 (step S15). If read-out is completed (step S16), it will read to 
the lead pointer 23, the completion address will be stored (step S17), and the read-out completion IRQ 
will be generated (step S18). 

[0048] In the data transmitting processing shown in drawing 4 , after the processing sequence of step 



S14 thru/or step S17 is not limited to this and performs [ for example, ] read-out actuation of step S15, 
it may store the read-out address to the lead pointer 23 of step S14 and step S17. Or after reading to 
the lead pointer 23 previously and storing the address, read-out actuation of data may be performed. 
[0049] An operation of the CPU-to-CPU data communication approach constituted as mentioned above 
is explained using drawing 3 and drawing 4 . 

[0050] In case data are transmitted to 2nd CPU13 from 1st CPU11, as shown in drawing 3 , in 1st 
CPU11, it reads from the lead pointer 23 at step S2, a starting address and the completion address are 
read, it obtained and reads, and the data write-in field to dual port memory 15 is set up at step S3 
based on a starting address and the completion address. Subsequently, while writing in the light pointer 
21 by step S4 and storing a starting address, data are written in dual port memory 15 at continuing step 
S5. Subsequently, after the writing of data is completed, it progresses to step S7 and writes in the light 
pointer 21, and the completion address is stored, it writes in at step S8, and Completion IRQ is 
outputted. 

[0051] According to this write-in completion IRQ, data reception shown in drawing 4 is performed in 2nd 
CPU13. In 2nd CPU13, if the write-in completion IRQ is received, it progresses to step S12 from step 
S1 1, and it will write in from the light pointer 21, a starting address and the completion address will be 
read, and the read-out field of the data from dual port memory 15 will be set up at step S13 based on 
the write-in starting address and the completion address which were obtained. Subsequently, while 
reading to the lead pointer 23 at step S14 and storing a starting address, data are read from dual port 
memory 15 at continuing step S15. Subsequently, after read-out of data is completed, it progresses to 
step S17 and reads to the lead pointer 23, and the completion address is stored, it reads at step S18, 
and Completion IRQ is outputted. 

[0052] Furthermore, when 1st CPU11 repeats the data transmission to 2nd CPU13, as shown in drawing 
3 In 1st CPU11, it was outputted from the 2nd above CPU 13, read at step S1, and it responds to 
Completion IRQ. It progresses to step S2, and it reads from the lead pointer 23, a starting address and 
the completion address are read, and the data write-in field to dual port memory 15 is set up at step S3. 
Henceforth, the same processing is repeated. 

[0053] Thus, since the range of the data which 2nd CPU13 already read from dual port memory 15 at 
this time can be known by reading the lead pointer 23 at step S2, in case 1st CPU1 1 writes the following 
data in dual port memory 15, the overwrite to the data which have not yet been read can be prevented. 
[0054] As mentioned above, the CPLHto-CPU data communication approach of the gestalt operation of 
the 2nd of this invention At the time of data transmission, data are written in the free area of the dual 
port memory 1 5 which consists of a ring buffer which stores data temporarily (step S5). The write-in 
address of the field of dual port memory 15 where this data was written in is stored in the light pointer 
21 (step S4 and step S7). At the time of data reception Based on the write-in address stored in the 
light pointer 21, data are read from dual port memory 15 (step S15). The read-out address from dual 
port memory 15 is stored in the lead pointer 23 (steps S14 and S17). Since it was stored in the lead 
pointer 23, it reads and the free area of dual port memory 15 is recognized based on the address before 
writing data in dual port memory 15 at the time of data transmission In the range which does not 
become full, dual port memory 15 can access writing and read-out mutually asynchronous, and can 
make the mutual latency time unnecessary. 
(Gestalt of the 3rd operation) 

[0055] Drawing 5 is the functional block diagram showing the communication interface of the equipment 
in which the CPU-to-CPU data communication of the gestalt of operation of the 3rd of this invention is 
possible. In each CPU, the encryption unit 101 is formed in the transmitting module 31, and the point of 
having formed the decode unit 103 in the receiving module 33 is different from the gestalt of 
implementation of the above 1st this was indicated to be to drawing 2 . In addition, the same component 
as the gestalt of the 1st operation is shown using the same reference designator and the same sign, and 
detailed explanation is omitted. 

[0056] The encryption unit 101 enciphers the data which should be transmitted outside in the 



transmitting module 31 based on the fixed key information 111 inside CPU. 

[0057] The decode unit 103 decodes the data received from the outside in the receiving module 33 
based on the fixed key information 111. 

T0058] Hereafter, the function of the communication interface of 1st CPU11 is explained using drawing 
5 . 

[0059] As shown in drawing 5 (a), when 1st CPU1 1 transmits data to 2nd CPU 13, in the transmitting 
module 31, 1st CPU11 enciphers transmit data in the encryption unit 101 first based on the key 
information 111. Subsequently, the field which was stored in the lead pointer 23 and which reads and 
writes in data with reference to a starting address and the completion address is set up. 
[0060] Subsequently, while 1st CPU11 writes in the data enciphered by the data write-in field of dual 
port memory 15, the starting address and the completion address of writing are stored in the light 
pointer 21. If writing is completed, 1st CPU11 will output the write-in completion IRQ. 
[0061] While 2nd CPU13 sets up the field which was stored in the light pointer 21 and which writes in 
and reads data with reference to a starting address and the completion address, reads from dual port 
memory 15 and reads the data in a field according to this write-in completion IRQ, the starting address 
and the completion address of read-out are stored in the lead pointer 23. If read-out is completed, 2nd 
CPU13 will output the read-out completion IRQ. In the decode unit 103, the read data are decoded 
based on the key information 111. 

[0062] According to this read-out completion IRQ, 1st CPU11 was stored in the lead pointer 23, and 
reads, and a data write-in field is set up with reference to a starting address and the completion 
address. Thus, transmission of the data from 1st CPU11 to 2nd CPU13 can be performed continuously. 
[0063] Moreover, as shown in drawing 5 (b), when 1st CPU11 receives data from 2nd CPU13 in the 
receiving module 33, 1st CPU1 1 first sets up the field which was emitted from 2nd CPU13, which wrote 
in and was stored in the light pointer 21 according to Completion IRQ and which writes in and reads data 
with reference to a starting address and the completion address. Furthermore, while 1st CPU1 1 reads 
from dual port memory 15 and reads the data in a field, the starting address and the completion address 
of read-out are stored in the lead pointer 23. If read-out is completed, 1st CPU1 1 will output the read- 
out completion IRQ. In the decode unit 103, the read data are decoded based on the key information 111. 
[0064] As mentioned above, the equipment in which the CPU-to-CPU data communication of the 
gestalt of operation of the 3rd of this invention is possible The encryption unit 101 which enciphers data 
based on the key information 111 on the proper of 1st CPU11, and the 2nd CPU13 and CPU, The dual 
port memory 15 which consists of a ring buffer which stores temporarily the data enciphered in the 
encryption unit 101, The light pointer 21 which stores the write-in address of the field where data were 
written in dual port memory 15, The decode unit 103 which decodes the data read from dual port 
memory 15 based on the key information 111, The communication interface which has the lead pointer 
23 which stores the read-out address of the field where data were read from dual port memory 15 is 
prepared. At the time of data transmission The data which enciphered data in the encryption unit 101 
and were enciphered in the encryption unit 101 are written in the free area of dual port memory 15. The 
write-in address is stored in the light pointer 21. At the time of data reception Based on the write-in 
address stored in the light pointer 21, data are read from dual port memory 15. Store the read-out 
address in the lead pointer 23, and the read data are decoded in the decode unit 103. Since it was 
stored in the lead pointer 23, it reads and the free area of dual port memory 15 is recognized based on 
the address before writing data in dual port memory 15 at the time of data transmission While dual port 
memory 15 can access writing and read-out mutually asynchronous and can make the mutual latency 
time unnecessary in the range which does not become full The data communication of higher security 
becomes possible by enciphering and delivering the commo data of CPU-to-CPU based on the fixed key 
information inside CPU. 
(Gestalt of the 4th operation) 

[0065] The CPU-to-CPU correspondence procedure of the gestalt of operation of the 4th of this 
invention Before step S3 of the data transmitting processing indicated to be the gestalt of 



implementation of the above 2nd to drawing 3 The step (with no illustration) which enciphers data based 
on the key information on the proper which CPU has is prepared. The point of having prepared the step 
(with no illustration) which decodes the data read from dual port memory 15 based on key information 
after step S15 of the data reception shown in drawing 4 is different. In addition, the same component as 
the gestalt of the 2nd operation is shown using the same reference designator and the same sign t and 
detailed explanation is omitted. 

[0066] Hereafter, an operation of the CPU-to-CPU data communication approach of the gestalt 
operation of the 4th of this invention is explained below using drawing 3 and drawing 4 . 
[0067] In case data are transmitted to 2nd CPU13 from 1st CPU1 1, as shown in drawing 3 , in 1st 
CPU1 1, it reads from the lead pointer 23 at step S2, and a starting address and the completion address 
are read. Subsequently, transmit data is enciphered based on the key information on the proper which 
CPU has. It obtained and reads at step S2, and the data write-in field to dual port memory 15 is set up 
at step S3 based on a starting address and the completion address. Subsequently, while writing in the 
light pointer 21 by step S4 and storing a starting address, data are written in dual port memory 15 at 
continuing step S5. Subsequently, after the writing of data is completed, it progresses to step S7 and 
writes in the light pointer 21, and the completion address is stored, it writes in at step S8, and 
Completion IRQ is outputted. 

[0068] According to this write-in completion IRQ, data reception shown in drawing 4 is performed in 2nd 
CPU13. In 2nd CPU13, if the write-in completion IRQ is received, it progresses to step S12 from step 
S11, and it will write in from the light pointer 21, a starting address and the completion address will be 
read, and the read-out field of the data from dual port memory 15 will be set up at step S13 based on 
the write-in starting address and the completion address which were obtained. Subsequently, while 
reading to the lead pointer 23 at step S14 and storing a starting address, data are read from dual port 
memory 15 at continuing step S15, and this read data is decoded based on key information. At step S17, 
it reads to the lead pointer 23, and the completion address is stored, it reads at step S18, and 
Completion IRQ is outputted. 

[0069] As mentioned above, the CPU-to-CPU data communication approach of the gestalt operation of 
the 4th of this invention At the time of data transmission, data are enciphered based on the key 
information on the proper which CPU has. The data enciphered by the free area of the dual port memory 
15 which consists of a ring buffer which stores data temporarily are written in (step S5). The write-in 
address of the field of dual port memory 15 where this data was written in is stored in the light pointer 
21 (step S4 and step S7). At the time of data reception Based on the write-in address stored in the 
light pointer 21, data are read from dual port memory 15 (step S15). The read-out address from dual 
port memory 15 is stored in the lead pointer 23 (steps S14 and S17). Before decoding the read data 
based on key information and writing data in dual port memory 15 at the time of data transmission Since 
it was stored in the lead pointer 23, it reads and the free area of dual port memory 15 is recognized 
based on the address While dual port memory 15 can access writing and read-out mutually 
asynchronous and can make the mutual latency time unnecessary in the range which does not become 
full The data communication of higher security becomes possible by enciphering and delivering the 
commo data of CPU-to-CPU based on the fixed key information inside CPU. 
(Gestalt of the 5th operation) 

[0070] Drawing 6 is the functional block diagram showing the communication interface of the equipment 
in which the CPU-to-CPU data communication of the gestalt of operation of the 5th of this invention is 
possible. In each CPU, the point of having formed the memory 21 1 which memorizes the key information 
111 which the encryption unit 101 of the transmitting module 31 and the decode unit 103 of the 
receiving module 33 refer to is different from the gestalt of implementation of the above 3rd this was 
indicated to be to drawing 5 . In addition, the same component as the gestalt of the 3rd operation is 
shown using the same reference designator and the same sign, and detailed explanation is omitted. 
[0071] In the gestalt of this operation, the encryption unit 101 of the transmitting module 31 enciphers 
the data which should be transmitted outside based on the fixed key information 1 1 1 memorized by 



memory 211. 

[0072] The decode unit 103 of the receiving module 33 decodes the data received from the outside 
based on the fixed key information 111 memorized by memory 21 1. 

[0073] Hereafter, the function of the communication interface of 1st CPU11 is explained using drawing 
6 . 

[0074] As shown in drawing 6 (a), when 1st CPU11 transmits data to 2nd CPU13 in the transmitting 
module 31, 1st CPU1 1 enciphers transmit data in the encryption unit 101 first based on the fixed key 
information 111 memorized by memory 211. Subsequently, the field which was stored in the lead pointer 
23 and which reads and writes in data with reference to a starting address and the completion address 
is set up. 

[0075] Subsequently, while 1st CPU11 writes in the data enciphered by the data write-in field of dual 
port memory 15, the starting address and the completion address of writing are stored in the light 
pointer 21. If writing is completed, 1st CPU11 will output the write-in completion IRQ. 
[0076] While 2nd CPU13 sets up the field which was stored in the light pointer 21 and which writes in 
and reads data with reference to a starting address and the completion address, reads from dual port 
memory 15 and reads the data in a field according to this write-in completion IRQ, the starting address 
and the completion address of read-out are stored in the lead pointer 23. If read-out is completed, 2nd 
CPU13 will output the read-out completion IRQ. In the decode unit 103, the read data are decoded 
based on the key information 111. 

[0077] According to this read-out completion IRQ, 1st CPU11 was stored in the lead pointer 23, and 
reads, and a data write-in field is set up with reference to a starting address and the completion 
address. Thus, transmission of the data from 1st CPU11 to 2nd CPU13 can be performed continuously. 
[0078] Moreover, as shown in drawing 6 (b), when 1st CPU11 receives data from 2nd CPU13 in the 
receiving module 33, 1st CPU1 1 first sets up the field which was emitted from 2nd CPU13, which wrote 
in and was stored in the light pointer 21 according to Completion IRQ and which writes in and reads data 
with reference to a starting address and the completion address. Furthermore, while 1st CPU1 1 reads 
from dual port memory 15 and reads the data in a field, the starting address and the completion address 
of read-out are stored in the lead pointer 23. If read-out is completed, 1st CPU11 will output the read- 
out completion IRQ. The data read in the decode unit 103 are decoded based on the key information 1 1 1 
memorized by memory 211. 

[0079] As mentioned above, the equipment in which the CPU-to-CPU data communication of the 
gestalt of operation of the 5th of this invention is possible 1st CPU11, 2nd CPU13, and the memory 211 
that memorizes the key information 111 on a proper, The encryption unit 101 which enciphers data 
based on the key information 111, The dual port memory 15 which consists of a ring buffer which stores 
temporarily the data enciphered in the encryption unit 101, The light pointer 21 which stores the write- 
in address of the field where data were written in dual port memory 15, The decode unit 103 which 
decodes the data read from dual port memory 15 based on the key information 111 memorized by 
memory 211, The communication interface which has the lead pointer 23 which stores the read-out 
address of the field where data were read from dual port memory 15 is prepared. At the time of data 
transmission The data which enciphered data in the encryption unit 101 and were enciphered in the 
encryption unit 101 are written in the free area of dual port memory 15. The write-in address is stored 
in the light pointer 21. At the time of data reception Based on the write-in address stored in the light 
pointer 21, data are read from dual port memory 15. Store the read-out address in the lead pointer 23, 
and the read data are decoded in the decode unit 103. Since it was stored in the lead pointer 23, it 
reads and the free area of dual port memory 15 is recognized based on the address before writing data 
in dual port memory 15 at the time of data transmission While dual port memory 15 can access writing 
and read-out mutually asynchronous and can make the mutual latency time unnecessary in the range 
which does not become full Since the commo data of CPU-to-CPU can be enciphered and delivered 
based on the fixed key information on the CPU exterior and key information can be further changed 
according to a device individual, the data communication of higher security becomes possible. 



(Gestalt of the 6th operation) 

[0080] The CPU-to-CPU correspondence procedure of the gestalt of operation of the 6th of this 
invention Before step S3 of the data transmitting processing indicated to be the gestalt of 
implementation of the above 2nd to drawing 3 The step (with no illustration) which enciphers data based 
on the key information on the proper memorized by memory 21 1 is prepared. The point of having 
prepared the step (with no illustration) which decodes the data read from dual port memory 15 after 
step S15 of the data reception shown in drawing 4 based on the key information memorized by memory 
211 is different. In addition, the same component as the gestalt of the 2nd operation is shown using the 
same reference designator and the same sign, and detailed explanation is omitted. 
[0081] Hereafter, an operation of the CPU-to-CPU data communication approach of the gestalt 
operation of the 6th of this invention is explained below using drawing 3 and drawing 4 . 
[0082] In case data are transmitted to 2nd CPU13 from 1st CPU11, as shown in drawing 3 , in 1st 
CPU11, it reads from the lead pointer 23 at step S2, and a starting address and the completion address 
are read. Subsequently, transmit data is enciphered based on the key information on the proper 
memorized by memory 211. It obtained and reads at step S2, and the data write-in field to dual port 
memory 15 is set up at step S3 based on a starting address and the completion address. Subsequently, 
while writing in the light pointer 21 by step S4 and storing a starting address, data are written in dual 
port memory 15 at continuing step S5. Subsequently, after the writing of data is completed, it 
progresses to step S7 and writes in the light pointer 21, and the completion address is stored, it writes 
in at step S8, and Completion IRQ is outputted. 

[0083] According to this write-in completion IRQ, data reception shown in drawing 4 is performed in 2nd 
CPU13. In 2nd CPU13, if the write-in completion IRQ is received, it progresses to step S12 from step 
S1 1, and it will write in from the light pointer 21, a starting address and the completion address will be 
read, and the read-out field of the data from dual port memory 15 will be set up at step S13 based on 
the write-in starting address and the completion address which were obtained. Subsequently, while 
reading to the lead pointer 23 at step S14 and storing a starting address, data are read from dual port 
memory 15 at continuing step S15, and this read data is decoded based on the key information on the 
proper memorized by memory 211. At step S17, it reads to the lead pointer 23, and the completion 
address is stored, it reads at step S18, and Completion IRQ is outputted. 

[0084] As mentioned above, the CPU-to-CPU data communication approach of the gestalt operation of 
the 6th of this invention The key information on a proper is memorized in memory 21 1. At the time of 
data transmission The data which enciphered data based on the key information memorized by memory 
211, and were enciphered by the free area of the dual port memory 15 which consists of a ring buffer 
which stores data temporarily are written in (step S5). The write-in address of the field of dual port 
memory 15 where this data was written in is stored in the light pointer 21 (step S4 and step S7). At the 
time of data reception Based on the write-in address stored in the light pointer 21, data are read from 
dual port memory 15 (step S15). The read-out address from dual port memory 15 is stored in the lead 
pointer 23 (steps S14 and S17). The read data are decoded based on the key information memorized by 
memory 211. Since it was stored in the lead pointer 23, it reads and the free area of dual port memory 
15 is recognized based on the address before writing data in dual port memory 15 at the time of data 
transmission While dual port memory 15 can access writing and read-out mutually asynchronous and 
can make the mutual latency time unnecessary in the range which does not become full Since the 
commo data of CPU-to-CPU can be enciphered and delivered based on the fixed key information on the 
CPU exterior and key information can be further changed according to a device individual, the data 
communication of higher security becomes possible. 
(Gestalt of the 7th operation) 

[0085] Drawing 7 is the functional block diagram showing the communication interface of the equipment 
in which the CPU-to-CPU data communication of the gestalt of operation of the 7th of this invention is 
possible. The point of each CPU having had two or more proper key information 311, having changed to 
the encryption unit 101 and the decode unit 103 while forming the index memory 313 which memorizes 



the index of the key information further chosen as the transmitting module 31 and the receiving module 
33 from two or more key information 311, and having formed the encryption unit 301 and the decode 
unit 303 is different from the gestalt of implementation of the above 3rd this was indicated to be to 
drawing 5 . In addition, the same component as the gestalt of the 3rd operation is shown using the same 
reference designator and the same sign, and detailed explanation is omitted. 

[0086] In the gestalt of this operation, the encryption unit 301 of the transmitting module 31 chooses 
key information from two or more key information 311 based on the index memorized by the index 
memory 313, and enciphers the data which should be transmitted outside based on this selected key 
information. 

[0087] The decode unit 303 of the receiving module 33 chooses key information from two or more key 
information 311 based on the index memorized by the index memory 313, and decodes the data received 
from the outside based on this selected key information. 

[0088] Hereafter, the function of the communication interface of 1st CPU11 is explained using drawing 
7 . 

[0089] As shown in drawing 7 (a), when 1st CPU11 transmits data to 2nd CPU13 in the transmitting 
module 31, first, in the encryption unit 301, 1st CPU11 chooses key information from two or more key 
information 311 based on the index memorized by the index memory 313, and enciphers transmit data 
based on this selected key information. Subsequently, the field which was stored in the lead pointer 23 
and which reads and writes in data with reference to a starting address and the completion address is 
set up. 

[0090] Subsequently, while 1st CPU1 1 writes in the data enciphered by the data write-in field of dual 
port memory 15, the starting address and the completion address of writing are stored in the light 
pointer 21. If writing is completed, 1st CPU11 will output the write-in completion IRQ. 
[0091] While 2nd CPU13 sets up the field which was stored in the light pointer 21 and which writes in 
and reads data with reference to a starting address and the completion address, reads from dual port 
memory 15 and reads the data in a field according to this write-in completion IRQ, the starting address 
and the completion address of read-out are stored in the lead pointer 23. If read-out is completed, 2nd 
CPU13 will output the read-out completion IRQ. Based on the index memorized by the index memory 
313 in the data read in the decode unit 303, key information is chosen from two or more key information 
31 1, and it decodes based on this selected key information. 

[0092] According to this read-out completion IRQ, 1st CPU1 1 was stored in the lead pointer 23, and 
reads, and a data write-in field is set up with reference to a starting address and the completion 
address. Thus, transmission of the data from 1st CPU11 to 2nd CPU13 can be performed continuously. 
[0093] Moreover, as shown in drawing 7 (b), when 1st CPU11 receives data from 2nd CPU13 in the 
receiving module 33, 1st CPU11 first sets up the field which was emitted from 2nd CPU13, which wrote 
in and was stored in the light pointer 21 according to Completion IRQ and which writes in and reads data 
with reference to a starting address and the completion address. Furthermore, while 1st CPU11 reads 
from dual port memory 15 and reads the data in a field, the starting address and the completion address 
of read-out are stored in the lead pointer 23. If read-out is completed, 1st CPU1 1 will output the read- 
out completion IRQ. Based on the index memorized by the index memory 313 in the data read in the 
decode unit 303, key information is chosen from two or more key information 31 1, and it decodes based 
on this selected key information. 

[0094] As mentioned above, the equipment in which the CPU-to-CPU data communication of the 
gestalt of operation of the 7th of this invention is possible The index memory 313 which memorizes the 
index of the key information chosen from the key information 311 on two or more propers which 1st 
CPU1 1, and the 2nd CPU13 and CPU have, While choosing key information from two or more key 
information 311 according to the index memorized by this index memory 313 The encryption unit 301 
which enciphers data based on this selected key information, The dual port memory 1 5 which consists 
of a ring buffer which stores temporarily the data enciphered in the encryption unit 301, The light 
pointer 21 which stores the write-in address of the field where data were written in dual port memory 



15, While choosing key information from two or more key information 311 according to the index 
memorized by the index memory 313 The communication interface which has the decode unit 303 
decoded based on this selected key information and the lead pointer 23 which stores the read-out 
address of the field where data were read from dual port memory 15 is prepared. At the time of data 
transmission, the data which enciphered data in the encryption unit 301 and were enciphered in the 
encryption unit 301 are written in the free area of dual port memory 15. The write-in address is stored 
in the light pointer 21. At the time of data reception Based on the write-in address stored in the light 
pointer 21, data are read from dual port memory 15. Store the read-out address in the lead pointer 23, 
and the read data are decoded in the decode unit 303. Since it was stored in the lead pointer 23, it 
reads and the free area of dual port memory 15 is recognized based on the address before writing data 
in dual port memory 15 at the time of data transmission While dual port memory 15 can access writing 
and read-out mutually asynchronous and can make the mutual latency time unnecessary in the range 
which does not become full By choosing key information, and enciphering and delivering the commo data 
of CPU-to-CPU based on the selected key information based on the index information which can be set 
up by external memory, out of two or more fixed key information inside CPU Furthermore, key 
information can be changed according to a device individual, own security of key information is improved 
further, and the data communication of higher security becomes possible. 
(Gestalt of the 8th operation) 

[0095] The CPU-to-CPU correspondence procedure of the gestalt of operation of the 8th of this 
invention Before step S3 of the data transmitting processing indicated to be the gestalt of 
implementation of the above 2nd to drawing 3 Based on the index memorized by the index memory 313, 
key information is chosen from two or more key information 311. The step (with no illustration) which 
enciphers data based on this selected key information is prepared. After step S15 of the data reception 
shown in drawing 4 , key information is chosen from two or more key information 31 1 based on the index 
memorized by the index memory 313. The point of having prepared the step (with no illustration) 
decoded based on the key information which had data read from dual port memory 15 chosen is 
different. In addition, the same component as the gestalt of the 2nd operation is shown using the same 
reference designator and the same sign, and detailed explanation is omitted. 
[0096] Hereafter, an operation of the CPU-to-CPU data communication approach of the gestalt 
operation of the 8th of this invention is explained below using drawing 3 and drawing 4 . 
[0097] In case data are transmitted to 2nd CPU13 from 1st CPU11, as shown in drawing 3 , in 1st 
CPU1 1, it reads from the lead pointer 23 at step S2, and a starting address and the completion address 
are read. Subsequently, based on the index memorized by the index memory 313, key information is 
chosen from two or more key information 311, and transmit data is enciphered based on this selected 
key information. It obtained and reads at step S2, and the data write-in field to dual port memory 15 is 
set up at step S3 based on a starting address and the completion address. Subsequently, while writing in 
the light pointer 21 by step S4 and storing a starting address, data are written in dual port memory 15 at 
continuing step S5. Subsequently, after the writing of data is completed, it progresses to step S7 and 
writes in the light pointer 21, and the completion address is stored, it writes in at step S8, and 
Completion IRQ is outputted. 

[0098] According to this write-in completion IRQ, data reception shown in drawing 4 is performed in 2nd 
CPU13. In 2nd CPU13, if the write-in completion IRQ is received, it progresses to step S12 from step 
S1 1, and it will write in from the light pointer 21, a starting address and the completion address will be 
read, and the read-out field of the data from dual port memory 15 will be set up at step S13 based on 
the write-in starting address and the completion address which were obtained. Subsequently, while 
reading to the lead pointer 23 at step S14 and storing a starting address, data are read from dual port 
memory 15 at continuing step S15, and this read data chooses key information from two or more key 
information 311 based on the index memorized by the index memory 313, and is decoded based on this 
selected key information. At step S17, it reads to the lead pointer 23, and the completion address is 
stored, it reads at step S18, and Completion IRQ is outputted. 



[0099] As mentioned above, the CPU-to-CPU data communication approach of the gestalt operation of 
the Bth of this invention The index of the key information chosen from the key information 31 1 on two 
or more propers which CPU has is memorized in the index memory 313. At the time of data transmission 
According to an index, key information is chosen from two or more key information 311. The data which 
enciphered data based on this selected key information, and were enciphered by the free area of the 
dual port memory 15 which consists of a ring buffer which stores data temporarily are written in (step 
S5). The write-in address of the field of dual port memory 15 where this data was written in is stored in 
the light pointer 21 (step S4 and step S7). At the time of data reception Based on the write-in address 
stored in the light pointer 21, data are read from dual port memory 15 (step S15). The read-out address 
from dual port memory 15 is stored in the lead pointer 23 (steps S14 and S17). According to an index, 
key information is chosen from two or more key information 311. Before decoding based on the key 
information which had read data chosen and writing data in dual port memory 15 at the time of data 
transmission Since it was stored in the lead pointer 23, it reads and the free area of dual port memory 
15 is recognized based on the address While dual port memory 15 can access writing and read-out 
mutually asynchronous and can make the mutual latency time unnecessary in the range which does not 
become full By choosing key information, and enciphering and delivering the commo data of CPU-to- 
CPU based on the selected key information based on the index information which can be set up by 
external memory, out of two or more fixed key information inside CPU Furthermore, key information can 
be changed according to a device individual, own security of key information is improved further, and the 
data communication of higher security becomes possible. 
[0100] 

[Effect of the Invention] In the CPU-to-CPU data communication approach that this invention performs 
data communication of at least two CPU-to-CPU as explained above at the time of data transmission 
While writing data in the free area of a store which stores data temporarily The write-in address of the 
field of the store with which this data was written in is stored in a light pointer. At the time of data 
reception While reading data from a store based on the write-in address stored in the light pointer The 
read-out address of the field of the storage with which this data was read is stored in a lead pointer. 
Before writing said data in a store at the time of data transmission, in the range in which a store does 
not become full by [ which read and recognizes the free area of a store based on the address ] having 
been stored in the lead pointer While being able to access writing and read-out mutually asynchronous 
and being able to make the mutual latency time unnecessary The CPU-to-CPU data communication 
approach of having the outstanding effectiveness that the data communication of higher security 
becomes possible can be offered by enciphering and delivering the commo data of CPU^to-CPU based 
on the fixed key information inside CPU. 
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[Brief Description of the Drawings] 

[Drawing 1] The outline block diagram showing the CPU-to-CPU data communication unit of the gestalt 
of operation of the 1st of this invention 

[Drawing 2] The functional block diagram showing the communication interface of the CPU-to-CPU data 
communication unit shown in drawing 1 

[Drawing 3] The flow chart which shows an example of the data transmitting procedure of the CPU-to- 
CPU data communication approach of the gestalt of operation of the 2nd of this invention 
[Drawing 4] The flow chart which shows an example of the data reception procedure of the CPU-to- 
CPU data communication approach of the gestalt of operation of the 2nd of this invention 
[Drawing 5] The functional block diagram showing the communication interface of the equipment in 
which the CPU-to-CPU data communication of the gestalt of operation of the 3rd of this invention is 
possible 

[Drawing 6] The functional block diagram showing the communication interface of the equipment in 
which the CPU-to-CPU data communication of the gestalt of operation of the 5th of this invention is 
possible 

[Drawing 7] The functional block diagram showing the communication interface of the equipment in 
which the CPU-to-CPU data communication of the gestalt of operation of the 7th of this invention is 
possible 

[Drawing 8] The outline block diagram showing the conventional CPU-to-CPU data communication unit 
[Description of Notations] 

II 1st CPU 
13 2nd CPU 

15 Dual Port Memory (Storage) 
17 19 Data bus 
21 Light Pointer 
23 Lead Pointer 

31 Transmitting Module (Communication Interface) 
33 Receiving Module (Communication Interface) 
101,301 Encryption unit 
103,303 Decode unit 

I I I Key Information 

211 Memory (Storage Means) 
311 Two or More Key Information 
313 Index Memory (Storage Means) 
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